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SAFETY/OPERATIONAL SUPPLEMENT SUMMARY 
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TO. 1F-117A-1A 3 February 1992 
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NUMBER DATE SHORT TITLE 
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CHANGE DATA SUMMARY 


The following information is added, revised or deleted per OFP-45 
¢ Affect of Calibrated Airspeed Rate of Change on Display 

TIG/ETA Readout 

Out-of—Cornidor Warning Symbol 

Raw ILS Data on HUD Display 

SMS Fault Isolation Format 7 a ae > — 

Pitch Ladder on VSD Display 

MARK Points Remaining; X Until Proper Conditions are Satisfied 

TACAN Data on HSD in MAN HDG Mode 

Default to Current Destination on EDIT Display 

EDIT DEST Buttons Moved to Right Side of Display 

Add LCMDI, RCMDI to Maintenance Display 

STBY Added to RCRD TM/SRCH Legend on DEP 


Other changes 
* D/TTG/RNG/DMEMD Corrected on HUD Display 
e CRS Readout Box on Basic HSD Display 
e Sensor Update Procedures Added 
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SAFETY/OPERATIONAL SUPPLEMENT SUMMARY 


CURRENT UTILITY FLIGHT MANUAL DATE CHANGE NO/DATE 


TO. 1F-117A-1A 3 February 1992 


CURRENT APPLICABLE SUPPLEMENTS 


NUMBER DATE SHORT TITLE 
SUPERSEDED SUPPLEMENTS 
NUMBER DATE SHORT TITLE 


SCOPE 


This supplement to the F-117A Utility Flight Manual 
(TO 1F-117A-1) contains information on aircraft 


that have been modified under the Offensive Combat 
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(PAARS), and Flight Attitude Awareness Display 
(FAAD). 


Except for the information contained herein, refer to 
the F-117A Utility Flight Manual (TO 1F-117A-1) 
for information common to WSC/WBI equipped 
F-117A aircraft. 
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SECTION I 


DESCRIPTION 


(AIRCRAFT MODIFIED UNDER THE OFFENSIVE COMBAT 


_IMPROVEMENT PROGRAM) Re 


TABLE OF CONTENTS 


INTRODUCTION 
F-117A aircraft under the Offensive Combat Im- 


provement Program (OCIP). Information not pres- 
ented is common to WSC/WBI aircraft and is found 


in F-117A Utility Flight Manual (F-117A-1). 


OFFENSIVE COMBAT 
IMPROVEMENT PROGRAM 

Aircraft modified under the Offensive Combat Im- 
provement Program (OCIP), Service Bulletin 
N-2618 installed, have additional navigation and dis- 
play capabilities. 


ENGINE FIRE WARNING SYSTEM 


ENGINE FIRE WARNING LIGHTS 


The red FIRE warning light on the left side of the 
main instrument panel has been removed. The light 


on the right side of the main instrument panel is blank 
ose Se es ee 
will Iluminate when the fire detector system is tested. 


ENVIRONMENTAL CONTROL 
SYSTEM 


The environmental control system provides all the 
functions as described in F-117A, Utility Flight Man- 
ual (TO 1F-117A-1_ however, due to mcreased 
avionics cooling requirements, a 60°F system is pro- 
vided (see Figure FO-2). This air is used to cool the 
INS Interface Electronics Unit (IEU), the weapon 
anes computers (WSC-1 and WSC-2), and the 

stores management processor (SMP) located in the 
right check bay. In the right forward equipment bay, 
this air cools the RLS computer and the map display 
processor. In the left forward equipment bay, it is 
used to cool the CMDI color display processor. In the 
center E bay, it is used to cool the RLS local oscillator 
unit, interface unit and power supply unit. 
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) SECTION Il 
NORMAL PROCEDURES 
TABLE OF CONTENTS 
Entrodnctiem « <. 2.2 cccccccccccccccccccccce 2-1 FCS Prestart BIT Procedure ............--- 2-1 
————Gaurkgpit intesior Check —-..........-.-- 3. 28 APE Siest—.---on--05 alae ea re ea 22 
INTRODUCTION FCS PRESTART BIT 
PROCEDURE 
Only the additional procedural steps required on air- 
craft with Service Bulletin N-2618, Offensive Com- 
bat Improvement Program, incorporated are listed in NOTE 
Section: OTR eee Se eee eens This test cannot be performed with 
to 's Abbreviated Checklist, hydraulic pressure on aircraft 
fo 1F-117A-1CL-1. All other normal = 


are performed as shown in F-117A Utility Flight 
Manual (TO 1F-117A-1), for WSC/WBI aircraft. 


COCKPIT INTERIOR CHECK 


RIGHT CONSOLE CHECK 
9. ECS control panel — Checked and set 


a. CKPT TEMP selector - AUTO COLD or 
MAN COLD 


[comes } 


Starting the APU with the CKPT TEMP 
selector switch in MAN HOT or AUTO 
HOT position may result in APU compres- 
sor stall (surge). 


10. Land R ENG BLEED AIR switches - NORM 


[_cxmoe J 


« Initiating main engine start and/or select- 
ing EPU ON switch with both engine bleed 
air switches in the OFF position will result 


“ir APU compressor stall Garge—— 


The FCS Prestart BIT Procedure is performed im ac- 


cordance with normal in F-117A Utility 
Flight Manual (TO 1F-117A-1). 
NIAC SRT 


1. FCS panel TEST-OFF switch - TEST 
Message No. 13 will appear in alpha-numeric 
readout. 


2  A/P DISC, A/T DISC switchlights - Verify off 
3. Throttles - Idle (position out of cutoff) 


Pome 


Throttles will move during this test. 


MASTER TEST switch - ADC/NIAC 
Nees eed EE FE ee 
ADC PASS light — Verify on, then off 

FCS RESET - Press 

CMDI TEST switch - Press to box TEST 
CMDI NIAC switch - Press to box NIAC 
A/T ENG - OFF switch - ENG 

Verify throttle movement. 


Bom ND we 


NOTE 


Autothrottle (A/T) ENG - OFF switch will 
disengage when SRT is complete. Verify 
NIAC COMP on CMDI and no failuresare 
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11. CMDI NIAC switch - Press to unbox NIAC 
12. MASTER TEST switch - OFF 
13. Throttles - Off 


APU START 


ome] 


Attempting to run the EPU or start a main 
engine before the APU is operating at its 


‘if external power is available andon: 
1. BATTERY switch -ON 
2 FCS Prestart BIT - Perform 


Refer to FCS Prestart BIT Procedure, this sec- 
tion. 

3. APU switch- ON 
Wait a minimum of three seconds after the APU 
OFF annunciator light has extinguished before 
continuing. 


APU OFF light on the annunciaator panel 
has been extinguished for a minimum of 
three seconds. 


‘en ff fF ff ff tf. 4.4..4..4..4.4..4._4..4 4.4.4.4 ..4..4 
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SECTION Il 
EMERGENCY PROCEDURES 
TABLE OF CONTENTS 
OSE +1 Fuel System Emergencies .............-.--- 32 
Inflight Emergencies ..........--------+-+- <i) ee eee eee 32 
Engine Emergencies ......--...-.--------- 3-1 Equipment Failure Alerts .................. 3-2 


INTRODUCTION 


Only the additional procedural steps required on air- 
craft with Service Bulletin N-2618.. Offensive Com- 
bat Improvement Program, incorporated are listed in 


Section IIL These steps will be included m subse- 
quent changes to the Pilot’s Abbreviated Checklist, 
F-117A-1CL-1. All other emergency procedures are 
performed as shown in F-117A-1, Utility Flight Man- 
ual, for WSC/WBI aircraft. 


INFLIGHT EMERGENCIES 


ENGINE EMERGENCIES 


ENGINE FIRE 
1. AUTOTHROTTLE - DISENGAGE 


NOTE 


The autothrottle can be disengaged by po- 
sitioning the AT ENG-OFF switch on the 
control panel to OFF, by pressing the auto- 
throttle disconnect button on the nght 
throttle, or by pressing the disengage 
paddle switch. 


la. Throttle - Retard 


ENGINE OIL PRESSURE MALFUNCTION 


1. Adnstothrottle - Disengage 
la. Throttle — Idle 


STARTER ENGAGED LIGHT (IN FLIGHT) 
1. Azntothrottle - Off 
la. Throttle - Idle 


AMAD OIL PRESSURE/TEMPERATURE MAL- 
FUNCTION 


1. Antothrottle - Off 


ae 


AA 


WDAVARAAARAAAAAA 
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ENVIRONMENTAL CONTROL SYSTEM 
EMERGENCIES 


SINGLE BLEED AIR DUCT OVERHEAT (ECS 
ANNUNCIATOR LIGHT ON) 


Autothrottle — Off 

5. Avoid high power settings 

DUAL BLEED AIR DUCT OVERHEAT (ECS AN- 
NUNCIATOR LIGHT ON}- 

S. Autothrottle - Off 

6. Avoid high power settings 

7. Land as soon as possible 

ECS OVERHEAT (ECS ANNUNCIATOR LIGHT 
ON) 

5. Autothrottle - Off 

6. Avoid high power settings 

7. Land as soon as possible 


> 


FUEL SYSTEM EMERGENCIES 


FUEL PRESS (L OR R) LOW INDICATION 
4. Autothrottle - Off 


Fuel flow on failed side - 2000 pph minimum and 
use differential throttle to correct fuel imbal- 
ance 


6. Land as soon as practical 
If FUEL LOW light comes on: 
7. XFEED VLV -CLSD 


7 


3-2 


INS FAILURE 


With an INS failure, the system automatically fails to 
the DR mode, a boxed DR legend will appear on the 
will disen- 


gage (if previously engaged). 
be replaced by the W symbol on the VSD and HUD. 
Other symbology is not affected. Navigation data is 
provided to the NIAC, HSI and ADI by the AHRS. 
If DR navigation information does not appear on the 
VSD, use the standby instruments. 

If autopilot operation is desired: 

1. _A/P CH1-DUAL-CH2 switch — CH2 

2 A/P ENG-OFF switch — ENG 

If autothrottle operation is desired: 

3. A/T CH1-DUAL-CH2 switch — Ch2 

4. A/T ENG-OFF switch — ENG 


NOTE 


GS SELECT is imoperative with CH 2 
selected. 


EQUIPMENT FAILURE ALERTS 


I t failure alerts are displayed in the lower 
right corner of the CMDIs. Each alert can contain up 
to six characters and is boxed in yellow. The alerts and 
a brief explanation of each are presented in Figure 
3-1 
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SECTION IV 
AUXILIARY EQUIPMENT 
TABLE OF CONTENTS 
Entendbertigt*ackpa,cesccadnaceseeencsenee 42 Data Entry Panel (DEP) ...........------ 429 
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Andee iS wc cnnonnans+-achencesnccas 44 Modes .....-----+---+++-00-00--- +30 
HUD DEP Control Panel .........-..----- 4H Altitude Mode ......-----------+--- +30 
Pilot Activated Automatic Recovery System Steering Modes ..........---------- +N 
OS OI endl MRE =~ ac cedcanecccsiacss 4-39 
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INTRODUCTION 


NOTE 
Service Bulletin N-2618, Offensive Combat Im- zen cuter pamned Saks petts.ap. be 
provement Program (OCIP), adds several improve- flown a 
anepip tin verkipint bahia te mg es Sia Ne SSE A 
. A Sell -enteasty eiaieatie , Si flight, fil edited tochange 
¢ A Flight Management System (FMS), which 
allows four-dimensional 
tude, altitude, and time) pre-planned 
—o oe. AUTOPILOT/AUTOTHROTTLE 
modes are HNAV (horzontal} CONTROLS AND INDICATORS 
VNAV (horizontal with altitude), and SNAV 
(speed). (Refer to Figure 4-1) 
- oe PAARS) sd A/P ENGAGE SWITCH 


¢ Color Multifunction Display Indicators 
(CMDIs) and a Data Entry Panel (DEP) in 
place of the up-front control panel. 


AUTOPILOT AND AUTO— 
THROTTLE (A/P AND A/T) 


Refer to F-117A Utility Flight Manual (TO 
1F-117A-1) for basic autopilot functions. The 
following coupled modes are available with OCIP 
septs 3 
Mach, GS, and angle of attack select 
e CAS hold and select 
¢ Altitude hold and select 
¢ Pre-planned climb/descent speeds and/or 
rates of climb/descent 
e Destination, course line, course select, man- 
ual heading, TACAN, and localizer steering 
modes 


Refer to F-117A Utility Flight Manual (TO 
1F-117A-1) 


A/T ENGAGE SWITCH 


With weight off the gear, moving the A/T switch to 
the magnetically-held engage position turns on CAS 
oll of tac comcat CAS Tee, andich anringhakiis ta 
the OFF position whenever the autothrottle is disen- 
gaged by any means. 


A/P CHANNEL SELECTOR SWITCH 


Refer to F-117A Utility Flight Manual (TO 
1F-117A-1) 


A/T CHANNEL SELECTOR SWITCH 


The three position (CH-1 - DUAL - CH-2) auto- 
throttle channel selector switch (refer to Figure 4-1) 
is used to select which autothrottle computer is used. 
Both CH-1 and CH-2 use the ADC and FLCC for in- 
put data. In the DUAL position, the CH-1 computer 
is used and cross-channel monitoring is performed. 
If the channels differ significantly the autothrottle 
disengages. When the switch is in CH-1 or CH-2, 
only that channel is used and no cross-channel moni- 
toring is performed. When the autothrottle is disen- 
gaged, the switch spring-loads to the DUAL position. 
If the autothrottle is engaged with CH-1 or CH-2 se- 
lected, the A/P SNGL CH light on the annuncator 
panel is illuminated. 


ALT advisories will appear and the IRADS even reference data is faulty, the 
may re-initialize. The engage switches will ____—__ pilot must determine if the selected 
drop out. channel is operating properly. 


4-2 
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6 AUTOPILOT/AUTOTHROTTLE 
CONTROLS AND INDICATORS 


Seen avnevwn- 
§ 


4-3 


TO 1F-117A-1A 


THROTTLE 


An autothrottle dt button is located on the in- 
board side of the throttle (refer to Figure 4-1). Press- 
ing this button once disengages the autothrottle and 
illuminates the A/T DISC indicator light. A second 
depression extinguishes the light. 


CONTROL STICK 
the paddle switch di both the au- 


NOTE 


Some failures may cause a flashing A/P 
PITCH light to remain on steady after it is 
pushed. If this occurs, disengaging and re- 
engaging the autopilot will restore normal 
operations. 


Depressing disengages 
topilot and autothrottle (if engaged) and illuminates 
the A/P DISC and A/T DISC lights. A second depres- 


AUTOPILOT DISCONNECT LIGHT 


Refer to F-117A Utility Flight Manual (TO 
1F-117A-1) 


AUTOTHROTTLE DISCONNECT LIGHT (A/T 
DISC) 


This yellow light (refer to Figure 4-1) illuminates 
whenever the autothrottle disengages, 


AUTOPILOT DUAL NO REFERENCE LIGHTS 


The A/P PITCH and A/P ROLL no reference lights 
are located on the upper left instrument panel (refer 
to Figure 4-1). When the is turned on and 
a steering mode, or VNAV or HNAYV, is selected, the 
A/P ROLL light will illuminate. If altitude hold or se- 
lect is activated, the A/P PITCH light will illuminate 
steady. If VNAV is selected, both lights come on 
steady. Either or both lights will extinguish when the 


quent steering mode changes or changes to comman- 
ded values (altitude, course, etc.) will not iluminate 
the no-reference lights. 

If the control stick is moved more than + -04 inches 
from center in pitch or roll, the corresponding axis 
will de-reference, the autopilot will revert to control 
Stick steering in that axis, and the no-reference light 
will come on steady. Depressing the reference desig- 
nator switch will re-reference the autopilot and ex- 
tinguish the light(s). 

The A/P ROLL light will flash if navigation reference 


mode will change the Tet) ms 
Be es 
poe yA 


AUTOPILOT LIMITS 


In addition to those described in F-117A Utility 
Flight Manual (TO 1F-117A-1), the following fea- 


If, for any reason, the aircraft descends or climbs 
more than 300 feet from a held or se- 
lected altitude, the autopilot will disengage. This can 
occur, for example, if the aircraft is allowed to slow 
to the angle of attack limit. If thrust is sufficient to ex- 
ceed maximum airspeed or Mach number (whether 
level or not), gear up or down, the autopilot will com- 
mand nose up sufficient to maintain speed below the 
limi 


NOTE 


Changes in commanded speeds or altitudes 
while im a climb and near the level-off alti- 
tude can, im isolated instances, cause the 
300 feet limit to be exceeded and cause the 
autopilot to disconnect. 


HUD DEP CONTROL PANEL 


Refer to F-117A Utility Flight Manual Classified 

(TO 1F-117A-1-1) for basic HUD con- 
trols. In OCIP aircraft, the HUD power and symbol 
brightness controls also turn on the DEP (see Figure 
4-2). DEP is controlled by the brightness 
control (right side of HUD). The light test switch but- 
ton (on the bottom of the panel) is now a DEP reload 
button. Pressing this button momentarily causes par- 
tial reload of the HUD display processor and usually 
clears up DEP display malfunctions. 


play (see Figure 4-16). 


TO 1F-117A-1A 
s HUD, DATA ENTRY PANEL, AND CMDI 


a 


- @ Ss § * § ~*~ 5 ca eS 


COLOR MULTIPURPOSE DISPLAY INDICATORS (CMDI} 


——-FIGURE 4-2 a 
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A reversionary (backup) mode (see Figure 4-2) is 
available that displays all DEP functions on either 
CMDI by pressing the DEP button when VSD is dis- 


played. Pressing the RTN button restores the VSD 


PILOT ACTIVATED AUTOMATIC 
RECOVERY SYSTEM (PAARS) 


disorientation; however, ral A eee 
ture or spin recovery system, or a ground collision 
avoidance system. 

The PAARS is activated by pressing the automatic re- 
covery system (ARS) switch located on the stick grip 
(refer to Figure 4-1). The aircraft will assume wings 
level with a small positive pitch attitude. 


es 


Activation of the PAARS with an engine 
power lever at idle due to a malfunction 
(FIRE, EGT OIL, or ECS light on) will 
cause power lever movement and may re- 
sult in serious damage to engine or struc- 
ture. 


The automatic recovery system 1s available with auto- 
pilot engaged or disengaged. The pilot can always 
overpower PAARS with the control stick, therefore 
after activating the PAARS, the control stick must be 
released or the aircraft will not be able to fly the re- 
covery profile. The mmimum recovery altitude is dis- 
played to the pilot. Both CMDIs will revert to the 
VSD display, and they and the DEP will display the 
letters ARS and the minimum pullout altitude to the 
next lower thousand feet. This data is displayed in red 
on the VSD. 

The PAARS is deselected by a second push of the 


engaged when PAARS was selected, it will stay en- 
gaged (with pitch and/or roll no-reference light on) 
if the PAARS is disengaged with the ARS switch. If 
the paddle switch is used, the autopilot and auto- 
throttle will be disengaged. 


The PAARS is not functional whenever all three of 
the following conditions are met: A/R door open, 
bank angle less than + 45° and pitch angle is between 
-20° and + 25°. It isalso not functional with weight- 


angie is between -10° and + 15°. 


NOTE 


If PAARS is engaged with the landing gear 
extended, retracting the gear will result in 
ly four degrees. If airspeed is less than 200 
KCAS, the aircraft may descend as low as 
the altitude at which PAARS was engaged 
scent with PAARS engaged, retract the 
gear above 200 KCAS. 


The aircraft recovery response is shown m the 
PAARS Response Map (see Figure 4-3). The sector 
boundaries of the Response Map will change slightly 
if aircraft motion is present (ie-., rolling). 


OCIP HUD DISPLAYS 


OCIP BASIC HEAD-UP DISPLAY 


Refer to Figure 4—4 for the appearance and general 
location of the following symbol descriptions: 
1. Ground Speed 


Ground speed is displayed in knots to within one 
knot. 


> Head 
A boxed three-digit readout of magnetic head- 
ing is displayed to the nearest degree. 

3. Vertical Velocity Scale and Indicator 
locity in feet per minute with a moving indicator 
against a fixed scale. Major graduations indicate 
multiples of 1000 feet, and minor graduations in- 
dicate odd multiples of 500 feet. The scale repre- 
sents a range of + 1000 to -2000 feet per min- 
ute. When the vertical velocity exceeds the scale 

4. Vertical Veloci 
An unboxed digital readout of vertical velocity 
is displayed to the nearest ten feet per minute. 
The ones’ digit is always zero. When vertical ac- 
celeration is greater than 0.667 feet per second 
per second, the tens’ digit is also zero. The read- 
out consists of up to four digits and, in the case 
of downward velocity, includes a minus sign. 

5 Velocity Vi 
The velocity vector displays the mertially 
derived flight path of the aircraft, except it isnot 

if the INS has failed, or if the Dead 

Reckoning (DR) mode of navigation is in effect. 
The velocity vector is free to indicate air craft 


in 
CAGE VV switch on the HUD ism the NORM 
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PAARS RESPONSE MAP 
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BASIC OCIP HUD DISPLAY 


GROUNDS PEED 

HEAD ING 

VERTICAL VELOCITY SCALE AND INDICATOR 
VERTICAL VELOCITY 

VELOCITY VECTOR GNS OPERATIVEIOR 

~w PITCH REFERDNCE SYMBOL 

G@NS INOPERATIVE OR INS DR MODE) 


OV WN ee 


FIGURE 4-4 


position. It is caged in yaw and free to indicate 
flight path in pitch only when the CAGE VV 
switch is in the CAGE position. 

Pitch Reference Symbol 


A fixed W aircraft pitch reference symbol re- 


the velocity vector are then referenced to the 
aircraft pitch reference symbol. 

ititud 
A boxed five-digit readout of barometric alti- 
tude is displayed to the nearest ten feet. The 
ones’ digit is always zero. When rate of change 
of altitude is greater than 40 feet per second, the 
tens’ digit is also zero. An occlusion zone pre- 
vents other symbols, such as the pitch ladder, 
from intruding into the box. 
Destination Box 
The destination box is displayed superimposed 
over the pilot’s view of the destination point on 
the ground, when a valid destination pomt is in 
effect and is within the total field of view of the 
HUD. When the destination is outside the total 
field of view, but is within the forward hemi- 


boundary. 


9. 
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_ sphere, the centroid of the -box-remains atthe — 


ALTITUDE 

DESTINATION BOX 

OFFSET AIMPOINT DIAMOND 
BANK ANGLE AND INDICATOR 
DME RANGE 


RANGE 

TIME TO GOVETA 

DESTINATION POINT (D1 OR 
OFFSET AIM POINT (A) OR 
INVALID OFFSET AIM POINT (x) 


ROBES oo ~ 


Seer ead ake ola ged aoe at 


DME Range 

The DME range indicates slant range to the se- 
lected TACAN station in nautical miles to the 
nearest 0.1 nm. 

Range 

Ground range to the current destination 1s dis- 
played in all modes. Range is displayed in feet 
for ranges up to 30,000 feet, and in nautical miles 
within 0.1 nm for ranges exceeding 30,000 feet. 
Time to Go/Estimated Time of Arrival 


estimated time of arrival, as selected on the 


14. 


17. 


18. 


VSD, is displayed to within one second. In auto- 


The number of the current destination point ts 
displayed, prefixed by a D if an offset aim point 
is not selected on the throttle switch, an A if an 
offset aim point is selected, and an X if an invalid 
offset aim point is selected. 


HUDAIRADS Cursor 


The HUD/IRADS cursor indicates the look 
angle of the IRADS if the angle is within the to- 
tal field of view of the HUD. When the angle ts 
outside the total field of view, the centroid of the 
cursor remains at the boundary. 

Airspeed 

A boxed three-digit readout of calibrated air- 
speed (CAS) is displayed to the nearest knot. 
When the rate of change is greater than 300 
KCAS, CAS is displayed to the nearest 5 knots. 


Mach Number 
A two-digit readout of Mach number is dis- 
played, accurate to two decimal places. 


Approach Angle of Attack Bracket 

The approach AOA bracket is referenced to the 
velocity vector so that, when the aircraft AOA 
is at the optimum value, the middle bar of the 
bracket is level with the velocity vector wing. 
When the AOA is 1° greater than optimum, the 
top of the bracket is level with the wing. When 
the AOA is 1° less than optimum, the bottom of 
the bracket is level with the wing. The bracket 
moves well above or below the velocity vector if 
the AOA varies greatly from the optimum value. 
The bracket appears only when the airspeed 1s 
decreasing through 200 KCAS and is removed 
when the airspeed increases through 230 KCAS. 
Pitch Ladder 

The roll attitude is indicated by rotation of the 
entire pitch ladder. The horizon bar is projected 
to overlie the actual horizon when viewed by the 


heading scale lubber line, is the zero pitch refer- 
ence point and center of rotation for the pitch 
ladder. 


Pitch attitude is indicated by movement of the 


tral gap slightly wider than the velocity vector 
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symbol. The inside ends of the pitch ladder bars 
linearly from 0 to + 45° as the pitch angle varies 
from 0 to + 45°, and remains a constant +45° 
as the pitch angle varies from + 45° to = 90° 


OCIP HUD DISPLAY - ILS STEERING 
The HUD display for the ILS steering mode is shown 
in Figure 4-5, which includes the following special- 
ized symbols: 


“ 


y & 


6. 


Drift Corrected Heading Caret 
The drift corrected heading caret is not func- 


The direction of displacement of the bar indi- 


‘cates the direction in which the aircraft should 


be rolled to establish the desired bank angle- 
When the desired bank angle is established, the 
bar is centered on the velocity vector. In level 
and loft attack modes, the steering bar is elon- 
gated to include weapon system cues. 

Pitch Steering Bar 

In ILS steering mode only, this symbol provides 

steering 


rection in which the vertical flight path should 
be corrected to return to the ILS glide slope. 
When the aircraft is at the commanded pitch 
angle, the bar is centered on the velocity vector. 
The ILS pitch steering bar displays the pitch 
command during ILS approaches. 

TACAN DME 

This digital readout indicates slant range to the 
selected TACAN station to the nearest 0.1 nm, 
up to 999.9 nm. The readout is displayed when- 
ever valid DME data are available. 

Glide Slope Indicator 

The position of the ILS glide slope relative to 
the aircraft is indicated by a moving pomter 
against a fixed scale. The center dot 

the glide slope. The inner dots represent 0.25° 
and the outer dots represent 05° deviation from 
ng 
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OCIP HUD DISPLAY - ILS STEERING 


DRIFT CORRECTED HEADING CARET 
BANK STEERING BAR 

PITCH STEERING BAR 

TACAN DME 

5 LOCALIZER DEVIATION INDICATOR 
6 GLIDE SLOPE INDICATOR 


> wn 


alD-i66) 


FIGURE 4-5 


The position of the ILS localizer inbound course 
relative to the aircraft is indicated by a moving 
pointer against a fixed scale. The center dot rep- 
resents the inbound course. The inner dots rep- 
resent 1.25° and the outer dots represent 25° 


OCIP HUD DISPLAY - TACAN 
STEERING 
The HUD display for TACAN steering is shown in 
Figure 4-6, which includes the following specialized 
symbols: 
1. Drift Corrected Heading Caret 

In all modes (except manual heading, manual at- 


dicates the magnetic heading required to fly a 
specified course. The drift corrected heading is 

by applying INS-determined wind 
drift to the course. In the 


moved when the manual attack mode or the no 
steering mode ts selected. 
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Same as ILS Steering 
3. TACAN DME 
Same as ILS Steering 
OCIP HUD DECLUTTER LEVELS 
The following symbols and displays are removed from 
the HUD whenever the declutter 1 or 2 positions are 


selected by the DCLTR switch which ts located below 
the data entry panel. When the switch is in the 


2. 
b. Vertical velocity scale and indicator 

c. Destination number and status (D, A, or X) 
cd. Range display 

e. Time to go display 

DCLTR 2 removes all items under DCLTR 1 plus: 
a. Heading scale and indicator 

b. TACAN DME 

c. Drift corrected heading caret 

dad Bank angle and indicator 


When TACAN is selected, the following symbols and 
ban ca a ee hd 
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wy OCIP HUD DISPLAY — TACAN STEERING 


a6 


& FIGURE 4-6 
inati 3. TACAN DME 


a. Destination box 
b. Offset aim point Same as ILS Steering 
c. IRADS line-of-sight 4. Out-of Corridor Warning 
- = With HNAV or VNAV mode active, this 
d. IRADS secondary boresight reticle - ha: i _— 
When ILS is selected, the following symbols and dis- outside the flight plan corndor. The symbol can 
plays are removed from the HUD regardless of the be inhibited by pressing the COR switch on the 
position of the HUD declutter switch: HSD or MAP display. 
a Mach number 5. Breakaway Cue 
b. Destination box es eel ee SS ee X which ees 
: 2 played flashing whenever the barometric refer- 
c Offset aim point ence altitude is at or below the minimum en- 
ad IRADS line-of-sight route altitude (MEA) for the current TO 
: - Gestination The cue be inhibited 
e. IRADS secondary boresight reticle aa. naan 
ae aga es NAVIGATION COLOR MULTIPURPOSE DIS- 
PLAY INDICATORS (CMDI) 
The HUD display for navigation steering is shown in ee tunes : 
eo Figure 4-7, which includes the following specialized 1”. ame ncen sy er rears ascend i 
yo button switches, a bnghtness (BRT) 
1. Drift Corrected Heading Caret a ee (CONT) in- 
e Same as ILS Steering crease/decrease switch for raster displays, a display 
2.__ Bank Steering Bar_ =e ee Sa ie : - 
Same as ILS Steering NITE-AUTO-DAY-EO) switch. Ry 
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OCIP HUD DISPLAY - NAVIGATION STEERING 


3 
: 
& 


FIGURE 4-7 


The CMDI can present the VSD, HSD, Map, Edit, 
Test, Image Data Frame, SMD, Status, Maintenance, 
Mission, SMS Fault Isolation and IRADS displays. 
IRADS can be selected only on the left CMDI by po- 
Sitioning the rotary switch to EO. Common data ap- 
pearing on the VSD, HSD, and SMD are shown in 
Figure 4-8. 


The functions of the CMDI are the same as the MDI 
described in the F-117A Flight Manual (TO 
1f-117A-1) except as noted herein. 


MAP DISPLAY 


The moving map display provides a capability to mon- 
itor the aircraft route of flight, update navigation, 
view threat locations, and highlight high terrain fea- 
tures. Two modes of operation are available: auto- 
matic, where the aircraft reference follows 
the route of flight; and manual (LOOK or SCROLL) 
Switch is used to 


mode. All map options previously selected are re- 
tained upon exiting the map display and remain in ef- 


are not retained after engine shutdown. For map sym- 
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bology see Figure 4-9. See Figure 4-10 for reference 

to the following text. 

1. Out-of—Corridor (COR) Symbol 
When the aircraft is outside the flight plan corm- 
dor, an out-of-corridor symbol flashes on the 
MAP or HSD display. Depressing the COR but- 
ton removes the flashing symbol and boxes the 
COR legend. The legend will remain boxed as 
long as the aircraft is out of the corridor. 

2 Aijrcraft Reference Symbol 
The aircraft reference symbol represents the 
INS calculated location of the aircraft on the 
moving map display. The symbol appears in the 
automatic mode only, and can either be cen- 
tered or decentered on the display using the map 
x s ited 

3. IRADS Cursor 
The IRADS cursor is displayed in the automatic 


sight is within the map field of view. The MAP 
cursor replaces the IRADS cursor when UPDT 
is boxed and the designator select switch is in the 
MAP position. The cursor (and IRADS) can be 
slewed by the throttle slew/designator only 


(HUD) position. 


; 


TO 1F-117A-1A 


COMMON DISPLAY DATA 


GROUND SPEED 
ALERTS 


Threat Location Points 


A maximum number of ten threat location 
points can appear at a time on the map display. 
Figure 4-9 lists and defines the threat location 
points. 

Map Update Switch 

The map update (UPDT) switch allows for navi- 
gation updates provided the IRADS is in MPT 
or AVT and the designator selector switch is in 
the left (MAP) position. Pressing the UPDT 
Seiichs once See: EDIT Scocediaes the Getic 
slew switch commands the map cursor move- 


maps such as a TPC. What appears on the dis- 
play in PMAP is what was on the copied map; 
therefore there are no allowances for function 


1 (map setup) options or map declutter levels in 
PMAP. DMAP consists 


of a database from the 


Defense Mapping Agency's digital files. The 


10. 


TACAN DME 

WEAPON RELEASE 1D/ MASTER ARM STATUS 
CURRENT DESTINATION RANGE 

CURRENT DESTINATION TIME TO GO 
CURRENT DESTINATION POINT NUMBER 


~~ oO We WN oe 


files can be altered to meet special needs such 
as highlighting certain terrain. 

Course Readout 

The course readout reflects commanded or se- 
lected magnetic course. 

Map Range Switches 

Pressing the switches adjacent to the up or down 
arrow legends increase or decrease the map 
range to 10, 25, 50, 100, or 140 nautical miles. 
The current range appears between the arrows. 
The default range is 2S nautical miles. 

Map Orientation Switch 

The map orientation switch has the following 
four positions: 

* Decenter Track Up (DTUP) 

¢ Decenter North Up (DNUP) 

e Center Track Up (CTUP) 

¢ Center North Up (CNUP) 

The decenter position fixes the aircraft refer- 
ence symbol 75 percent down from the top of the 
map display. In the center position the aircraft 
symbol is fixed in the center of the map display. 
Flight Path 

The flight path represents the route of flight be- 
tween waypoints. In the automatic 

the flight path ts color coded for the current and 
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MAP SYMBOLOGY 


ROUTE WAYPOINTS 


A\ TarceT 
© OFFSET AIMPOINT 


© NAVIGATION, TAKEOFF, OR INGRESS POINT 


1L. 


[_] INMAL POINT 


C_> AIR REFUELING CONTACT POINT 


THREAT LOCATION POINTS 
Q ACQUISITION 
TR TRACK 5 SAS 
HF HEIGHT FINDER 6 SAS 
GC GROUND CONTROL 8 SAS 
c CROTALE 100 = SA-10 
= ROLAND IVRAPIER 10 SANTI 
H HAWK/ | HAWK 12 «=SA-12 
A 23, 30, 57.76 OR 130 MM NI = SAN 
E EARLY WARNING NS SANS 
2 SA2 Né SANS 
3 SAS N6 SANS 
: SA+ NZ SANZ 


FIGURE 4-9 


next leg, all remaining legs are colored neutral. 
Red indicates the aircraft is inside the pre- 
planned threat zone, while green 
indicates the aircraft is outside of the zone. 
When no data is available the flight path is yel- 
low. 

Tactical Deci Switcl 

The tactical declutter (TDC1) switch allows for 
multiple selective removal of threat location 
points, air refueling points, offset aim points, 
the flight path, and waypoints. 

Function Switch 

The function (FUNC) switch has the following 
selectable states: 

FUNC: non active 


FNCI: Map set up options are displayed as 
noted in Item 13. 

Background Declutter Switch 

The background declutter (BGD) switch con- 
trols the selection of area features, sun angle 
shading, elevation bands and reference eleva- 
tion. The legend is not boxed in any mode. The 
dcienip mange Caployn sere Seateaes 8 see 


ecinann cletaan! elecing maak the tence 
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14. 


available modes will display (Y) or remove (N) 
these features as noted. 


BGD1 BGD2 BGD3 


Area Features Y sg Y 
Sun Angie Shading Y N N 
Elevation Bands N Y Y 
Reference Elevation N N 6 


Up to eight colors can be depicted for the eleva- 
tion bands. 

Reference Elevation Switch 

The reference elevation (REFEL) switch (dis- 
played in BGD3) allows alternate selection of 
automatic or manual reference elevation shad- 
ing. In the automatic position, the elevation in- 
crement arrows are not displayed, the present 
aircraft altitude will be displayed, and all terrain 
higher than the aircraft altitude will be shaded 
in red. If the aircraft altitude is higher than the 
highest terrain elevation band in the data base, 
the altitude to the top of the 
highest band (rather than aircraft altitude) will 
be displayed. In the manual mode, the reference 
elevation readout is displayed between the in- 
crement arrows and can be changed with the in- 
Caen penenee. All terrain eer een. Re 


' 


gZeenreavaunr 
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15. Elevation Increment Switches 


17. 


The elevation increment switches allow for 

the reference elevation in the manual 
mode. To change the reference elevation, the 
display must be in DMAP with FNC 1 and BGD 
3 selected. Press the REFEL switch and m- 
crease or decrease the reference elevation read- 
out by pressing the increase or decrease arrow 
switch. 


Steering Mode 

The steering mode, destination or courseline, is 

the steering mode for the turn at that 
The letter OV indicates over fly of the 

Te ak arenn mnt raeesian. 

Cursor (CRSR) Increment Arrows 

The (CRSR) increment arrows are used to posi- 

tion the EDIT cursor to the parameter to be 

changed. The data will be highlighted im cyan. 


Map Cursor 

The map cursor is present in the manual map 
mode or when the map update function is used 
in the automatic map mode. 

Scroll (SCRL) Switch 


With the DSS im the left (MAP) position, press- 
ing the SCRL switch places the map display in 
the manual mode (with normal track-up, de- 
center, etc. options). The map moves under- 
neath the cursor along the preplanned route of 
flight. Initialization and return are the same as 
LOOK. 


LOOK Switch 


With the DSS im the left (MAP) position, press- 
ing the LOOK switch places the map display in 
the manual mode with a centered North-up 
orientation. The map moves underneath the 
cursor as a function of DEP or throttle slew 
switch inputs. The MAP initializes at (and re- 
turns to if the throttle return switch is selected) 
the destination point selected by the DEP MAP 
DP menu. 


EDIT DISPLAY (CMD!) 


The EDIT display allows for reviewing the MDPS 
generated flight plan. The display is brought up by 


MAP on the MAP display (or pressing MAP 


twice from the HSD display). Pressing EDIT on the 
EDIT display returns the display to MAP. Three con- 
secutive destination points are displayed at one time. 
Only the middle one may be edited. All data except 
for destination number and magnetic course may be 
edited. The displayed waypoint may be changed by 
the DEST increment button or by entering the de- 
sired waypoint number in MAP DP on the DEP. The 


GOAT duping defaults $0 the comment destination 


10. 


iL 


- iene 
tion point the aircraft is flying to. 

nase 5 : 

The destination increment arrows are used to 
move the waypoint table up or down to select the 
waypoint for editing. 

Wiemaint ff estiiasion Maul 

Identifies the waypoint/destination number of 
the data available for editing. 
Waypoint/Destination Number Coordinates 
The latitude and longitude of the waypoint be- 
ing edited are given in degrees, minutes, and 
hundredths of a minute. 
Waypoint/Destination Number Ground Eleva- 
tion 


The ground elevation of the waypoint is given in 
feet. A minus sign indicates below sea level ele- 
vation. 

Fuel Remaining 

The planned fuel remaining at time of arrival at 
@ waypoint to the nearest 100 pounds. Editing 


Offset aim points, if available, are presented in 
the same manner as waypoits. Three Xs appear 
in the top and bottom waypoints if offset data are 
present. OAP is fully represented when the way- 
point is moved to the center section. 
Primary Point Indicator 

If estimated time of arrival (ETA) at a waypoint 
hasa P flag, the waypoint is designated a primary 
time on target waypoint. 

Disable Speed Adjustment Capability Indicator 
If the estimated time of arrival at a waypoint has 
aD flag, the speed adjustment capability for that 
ni pe A 5 OES 
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STEERING MODE 

CURSOR INCREMENT ARROWS 

CURRENT DESTINATION 

DESTINATION INCREMENT ARROWS 
WAYPOINT! DESTINATION NUMBER 
WAYPOINT! DESTINATION COORDINATES 
WAYPOINT! DESTINATION GROUND ELEVATION 
FUEL REMAINING 

OFFSET ALM POINTS DATA 

PRIMARY TOT POINT INDICATOR 
DISABLE SPEED AD.AISTMENT CAPABILITY 
ESTIMATED TIME OF ARRIVAL AT WAYPOINT 
SPEED COMMAND FOR CRUISE 

VERTICAL VELOCITY 

WIND DIRECTION! VELOCITY 

WAYPOINT TYPE 

BANK ANGLE 

MAGNETIC COURSE 

MINIMUM ENROUTE ALTITUDE 

AIRCRAFT COMMAND ALTITUDE 
PRECEDING WAYPOINT INFORMATION 
FOLLOWING WAYPOINT INFORMATION 


To ee 


FG-S-Se) 
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Speed Commands 

The speed commands for cruise (top) and/or 
Climb/descent (bottom) are shown in knots or 
Mach number as appropriate. NORM is dis- 
played when a normal climb (best rate of climb) 


(KCAS), G (Ground Speed) or M (Mach Num- 
ber) as specified. 


Vertical Velocity (VV) ee a, 


The climb/descent rate shown in feet per min- 
ute. 

The wind direction (true) and velocity (kts) is 
used by the on-board computers to support the 
time-over-point computations. 

Waypoint Type 

The waypoint type is data from the MDPS but 
may be edited by using the DEP and the way- 
point cursor. 

Bank Angie 


The bank angle in degrees is the angle required 
to make the turn at that waypoint. if the bank 
angle is other than 30° or 50°, manual control 


is required, and the displayed angle will be in 
yellow. 

Magnetic Course 

The magnetic course required to fly to that des- 
ignated waypoint. This data cannot be edited. 
Minimum Enroute Altitude (MEA) 

The minimum enroute altitude is displayed and 
entered to the nearest hundred feet. 

Aircraft Commanded Altitude (ALT) 

The aircraft commanded altitude is displayed 
and entered to the nearest hundred feet. 
Preceding Waypoint Data 

Data for the waypoint prior to the waypoint be- 
Data for the waypoint following the waypoint 
being edited. Offset data do not appear. 


IMAGE DATA FRAME DISPLAY 


Selecting the image data frame display (DFRM) pres- 
ents the menu display shown in Figure 4-12. From the 


plates, and 


menu, intelligence, approach/departure 
other image data can be selected by pressing the 


_.Switch adjacent to | 
forward (FWD) or back (BCK) switch changes the 


desired. the 
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menu display page forward or back. The return (RTN) 
switch returns the display to the menu’s first page- 


VSD DISPLAY 


The OCIP vertical situation display (VSD) is de- 
scribed in the following text with reference to Figure 
4-1. 


L 


The INS mode advisory (ALIGN or INS UP) in- 
z Fhe dead reckoa-— 


10. 
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INS Mode Advisory 


calibrated airspeed to the nearest knot. 
When the rate of change is greater than 5 knots/ 
second, calibrated airspeed is displayed to the 
nearest 5 knots. 


A fixed scale calibrated from 0° to 15° with a 
moving pointer to indicate the AOA. A line at 
the 9 1/2° mark indicates the optimum approach 
AOA. 


Heading Scale 

Indicates the ic heading of the aircraft. 
The fixed lubber line is the heading reference. 
Heading Readout 


Displays all three digits of the magnetic heading. 
Minimum Enroute Altitude (MEA) Legend 
The MEA switch allows the pilot to inhibit the 
breakaway X cue and the voice alert present 
when the aircraft is at or below the specified 
MEA for the current destination point. 
Attitude Indicator 

display rotates to show bank angle and the 
shaded area varies to indicate pitch. Bank and 
pitch scales are provided for more precise infor- 
mation. 

Vertical Velocity Scale 

The vertical velocity scale is fixed on the display. 
A moving pointer indicates the rate of climb or 
descent and is accurate to within 10 feet permmn- 


_ @ 
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FIGURE 4-12 


Vertical Velocity Readout 

The four-digit readout shows vertical velocity in 
feet per minute- It is preceded by a — sign to indi- 
cate descent. 

Altitude Scale 

This scale is a vertical moving display of altitude 
referenced toa pointer fixed at the middle of the 
altitude indicator box. 

Altitude Readout 

This is a boxed it readout with altitude 
displayed to the nearest 10 feet. At vertical velo- 
Cities of greater than 2400 feet per minute, alti- 
tude is displayed to the nearest hundred feet. 
Contrail Condition Advisory (CONS) 

could result in visible contrails; otherwise, this 
area is blank. 


NOTE 
The CONS advisory has exhibited erro- 
neous operation and should be ignored. 


Computer Failure Advisory 
This advisory indicates failure of a weapon sys- 
tenr compater-Oniy the fast 
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1 PAGE CONTROL SWITCH LEGENDS 
2 DATA FRAME SWITCH LEGENDS 


indicated except that RTB is displayed when the 
RTB mode is active. 

TACAN DME Readout 

Indicates the distance in nautical miles to the se- 
lected TACAN station. 

Velocity Vector Switch Legend 

The velocity vector switch alternately selects the 
velocity vector or the W aircraft reference sym- 
bol. 


* Pitch Steering Bar 


commands referenced to the W aircraft refer- 
ence symbol or velocity vector, whichever is 
present. This symbol is displayed only in the ILS 
steering mode. 
TIG/ETA Display 
In all modes except automatic release attack 
modes, time-to-go to the current destination is 
to within one second up to 99 minutes: 
59 seconds. The estimated time of arrival is dis- 
played to the nearest second on a 24 hour clock 
readout. 
TTG and ETA values displayed while in any 
turn-short mode are referenced to the turn 
point instead of the overfly pomt TTG and ETA 
is selectable only on the VSD display but all oth- 


er displays will display the selected function. 
‘The 
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active steering and is a function of the selected 
DE eee pee se Re ees eae 
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25. Altitude Caret 
tude for that portion of the programmed flight 
plan. 

26. FMS Commands 


When a mode (VNAV, HNAV 
SNAV) is active, the speed, altitude, and steer- 
ing commands for the current leg (left column) 
and speed, altitude, and course for the next leg 

column) are presented. When a pre- 


e If the attack mode is entered from VNAV 
or HNAV, and the current destination has 
been planed as a turn-short point, the 
TIG/ETA will be to the turn point. 


© The TTG and ETA on the CDU always re- 
fers to the destination, regardless of the 
steer mode or flight plan selection. 


21. Localizer Deviation Indicator 
This is a fixed scale with a moving pointer that 
shows the position of the ILS localizer inbound 
course relative to the aircraft. The dots are in- 
cremented at + 1 1/4°. This symbol is displayed 
only in the ILS steering mode. 
22. Glide Slope Indicator 
This symbol indicates the position of the glide 
slope relative to the aircraft. The dots are in- 
cremented at + 1/4°. This symbol is displayed 
only in the ILS steering mode. 
23. Drift Corrected Heading Caret 
This symbol indicates the magnetic heading re- 
quired to fly a specific course. Wind from the 
INS is applied to the commanded/selected 
course. In the manual heading mode, this sym- 
bol indicates the magnetic heading selected on 
the awaliary navigation panel. 
24. Vertical Velocity (VV) Symbol 
The VV symbol replaces the W aircraft refer- 
ence symbol and displays the flight path as 
derived from the INS. The VV symbol shows 
only the pitch component and is referenced to 
the horizon line on the attitude indicator. When 
the pitch angle exceeds + 3S° or the bank angle 
exceeds + 75°; the W aircraft reference symbol 
and the VV symbol are both displayed and re- 
main until the bank ansle returns to._> 10° and 
the pitch angle to + 5°. 


and/or steering, and the nght column is blank. 
27. FMS Status 


The FMS status letters H, V, S, and T indicate 
HNAV, VNAV, SNAV, and TOT modes of the 
FMS are active. When no mode is selected, the 
area remains blank. Coupling one of the modes 
to the autopilot/autothrottle changes the read- 
out to HC, VC, SC, or TC. During an ILS ap- 


autopilor/autothrottle 

coupling the ILS steering mode to the autopilot/ 
autothrottle and localizer the readout becomes 
ror 

28. Bank Steering Bar 
mands referenced to the W aircraft reference 
symbol or velocity vector. 

29. a 

indicates the FMS commanded air- 

soceal tr tet iion of ecg seen 
plan. 


30. Pitch Ladder Selector 


This switch provides selection of the pitch lad- 
display. With the 


31. ARS pian 


HSD DISPLAY 


The appearance i 
on the HSD are shown im Figure 4-14. 
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1. Ground Speed Display 


The ground speed (GS) display is a digital read- 
out of inertially derived ground speed displayed 
to the nearest knot. 


Upper Switch Legends 

The SNSR legend is used for sensor update. The 
MARK legend is used to store coordinates in 
destination 94 through 98. If all conditions to en- 
tera MARK point are not satisfied, an X will ap- 


The lubber line and aircraft symbol are fixed on 
the display, and are used to reference the com- 


pass card and course pointer, respectively. 
Course Preselect Box and Course 


The CRS SEL, TCN, or ILS steering mode ts se- 
lected on the DEP and the corresponding CRS 
SEL, TACAN, or ILS LOC legend is automati- 
cally in the preselect box in the upper 
right corner of the HSD. Prior to selecting one 
of these steering modes, the course may be pre- 
selected by pressing the switch adjacent to the 
course preselect box and then adjusting the 
gation panel. The course is displayed in a three- 
digit readout below the box. 
Compass Card 
The compass card is a circular scale which ro- 
tates to display airplane magnetic heading be- 
neath a lubber line fixed at the top of the display. 
The scale is broken into 10° segments by long 
tick marks, while 5° increments are shown by 
shorter marks. Compass headings are shown 
30°, except at the cardinal points, where N, S, E 
and W appear. As the compass card rotates, 
these numerals remain oriented to the bottom 
of the display. 
Equipment Failure Alert 
The equipment failure alert, boxed in yellow, 
appears in the area indicated by ALERT to warn 
the pilot of weapon system related failures (Re- 
fer to Section III). Up to three alerts are recalled 
by pressing the adjacent CMDI switch. The last 
alert is cleared by pressing the switch again. 
Lower Switch Legends 

: is indi ; 


box 
around the legend. 
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10. 


11. 


14. 


Drift Corrected Heading Caret 

The wind drift corrected heading caret is an 
ing required to fly a specified course. In all 
modes except MAN HDG and MAN attack, the 
INS determined wind drift is applied to the se- 
lected course to the drift corrected 
heading caret. In the MAN attack and MAN 
HDG modes, the caret is not present. The caret 
is positioned outside the compass card so that 
when it isaligned with the lubber line, an arrow- 
head is formed at the top of the display. 
Destination Poi 

The destination pointer is a hollow diamond 
shaped figure with a short tail. It is displayed in- 
side the compass card, and points at the magnet- 
ic bearing to the current selected TO destina- 
tion point. 

TACAN Bearing Pointer 

The TACAN bearing pointer is made up of a 


Course Readout 


manded i = course. In DEST CRS LINE. 
LVLand LOFT modes, the course pointer is po- 
4 by the system. In manual 


modes except manual heading and manual at- 
tack. It is the center portion of the course point- 
er arrow. In the INS steering mode, the course 


Deviation Scale 
The deviation scale consists of four dots, with 
two dots evenly spaced on each side of the 
course line . The dots serve as a scale in- 
dication for determining deviation indicated by 
the course deviation bar. The scale of the devi- 
mode. In the INS steering mode, the dots repre- 
sent +3 and +6 nm lateral from 
eS aintel Gea 
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OUNRASENEREGKES eons anewne 


UPPER SWITCH LECOWS 

LUBBER LINE AND AIRCRAFT SYMBOL 
COURSE PRESELECT SOX AND COURSE 
COMPASS CARD 


MASTER ARM STATUS 
QUT-DF-CORRIDOR WARNING SYMBOL 
RANGE DISPLAY 

TuME TO GO DISPLAY 

DESTINATION POINT NUMBER 
HEADING MARKER 

TRUE AIRSPEED DISPLAY 


F213-FTS <2) 
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mode, the dots represent + 5° and = 10° angu- 
lar deviation from the selected course. If the ILS 
steering mode is selected, the dots nominally 
represent + 1 1/4° and +2 1/2° of angular devi- 
ation from the final inbound course. If an attack 
steering mode is selected, the dots represent +3 
and +6 nm cross-track miss distance. 
15. TACAN DME 


The TACAN DME is a digital readout of slant 
range to the selected TACAN station. It is pres- 


up to 999.9 miles. 


NOTE 


° If a sensor or visual update is performed, 
the TAS and DME values on the HSD and 
tactical plot are replaced by the update 
bearing, range, and altitude correction vec- 
tor values. The TAS and DME values are 

and the correction vector val- 
ues are removed when the update switch is 
deselected. 


¢ Refer to F-117A Utility Nonnuciear 
Weapons Delivery Manual (TO 
1F-117A-34-1) for a description of items 

16 and 17. 

18. Out-of—Corndor Warning 

With HNAV or VNAV active, this symbol is dis- 
played and flashes whenever the aircraft is out- 
side the flight plan corndor. This symbol is re- 
moved when the COR button is pressed. A 
white box around the COR legend indicates that 
the out-of—corridor warning is inhibited. 


19. Range Display 
Tio meen Oigien SNE 20 Ree ateat ot 
range to the selected INS destination and is 
present in all navigation and attack modes. 
Range is displayed in feet up to 30,000 feet, and 
then changes to nautical miles displayed to the 
nearest one-tenth of a mile. 

20. Time To Go Display 
The time to go (TTG) display is a digital readout 
of the time to go to the selected INS destination 
Or to weapon release if in an automatic release 
attack mode. It is present in all navigation and 
attack modes. Time ts displayed in minutes and 
seconds to within one second, up to 99 minutes: 
59 seconds. In turn-short mode, the time to go 
is the time to turn iitiation. 


21. Destination Point Number 


The number of the correctly selected TO desti- 
nation point is displayed in the lower left corner 
is wR EEE 


4-24 


an offset is selected, or an X if an offset is se- 
lected but not defined. If the X is displayed, the 
TO destination point coordinates are used. 


only if a navigation or attack mode is se- 
lected on the DEP 


si “ss entedtothenearestonettenthofanautxalmde 


22. ‘True Airspeed Display 
poe pare ap sale Se ilar ge mal 
out of true airspeed to the nearest knot. 

23. Heading Marker 


The eating werber 20.0 peng beg 
vertical bars at its center which is positioned out 

side the compens cond. The maxkex is mutated 
around the card by means of the heading select 


heading to be maintained in MAN HDG mode. 


SMD DISPLAY 


Refer to F-117A Utility Nonnucliear Weapons Deliv- 
ery Manual (TO 1F-117A-34-1). 


STATUS DISPLAY 

The status display indicates the operational state of 
the aircraft avionic system. The maintenance, mis- 
sion, and SMS fault isolation formats are sub-formats 


(DDC) and EDTM have been loaded. When a mis- 
match occurs a mission ID no match message appears 
on the main status display and the mission format dis- 
failure within the stores management processors. 
Refer to Figure 4-15 for the following: 


lL. Fault Information 
This area displays subsystems that have faults. 
2 Maintenance Display Switch Legend 
nance format. 
3. Mission Display Switch 
Selection of the mission display switch brings up 
the mission format. 
4. SMS Format Display Switch 
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STATUS DISPLAY 


i § gles § 


Hs phdyssduy 


‘SMS FAULT [SOLATION FORMAT 


OFSPLAY SBITCH LEGON 
DISPLAY SBITCH LEO 
DISPLAY SWITCH LEGEND 


f 
i. 
ut Ni 


aueced 


NMHC Oe 


ROSS 


FIGURE 4-15 
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* 


iL 


14. 


16. 


Video Tape Recorder (VTR) Source Select 
Switch 
Pressing the VTR selects the source the VTR is 


Used on the maintenance display to isolate the 
fault. 

Memory Configuration 

Used on the maintenance display to indicate the 
software configuration. 

Preparation Date 

Used on the mission to indicate the year 
(2 digits) and date G digits) that the disk dnve 
cartridge (DDC) was prepared. 

Theatre Number 

The theatre number (mission display) consists of 
two digits. 

Mission Number 

The mission number (mission display) consists 
of four digits. 

Line Replaceable Unit (LRU) 

(DDC) and EDTM. The DDCsare identified on 
the mission display as 1 or 2 and indicate which 
one is primary (P) and secondary (S). Shown for 
each unit ts the preparation date, theatre num- 
ber, and mission number. 

Mismatch Advisory 

When the theatre and mission numbers of the 
DDCs and EDTM do not match, a NO MATCH 
message appears on the mission format display 
and MSN ID NO MATCH message appears on 
Outside Air Temperature (OAT) 

Indicates outside air temperature in degrees 
centigrade. 

Bus Fault 

Indicates a failure of the subsystem to communi- 
cate on the A and/or B bus. 

Subsystem/LRU Fault 


Displays the subsystem or LRU that indicates a 


———e 5 
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FLIGHT ATTITUDE AWARENESS 
DISPLAY (FAAD) 


The FAAD symbology consists of a pitch ladder dis- 
played in the upper nght hand area of the Sensor Dis- 
ee Gh et eee ee 


Son Sie guich Nace as Gieiasca a S* ome a 
from -90° to + 90° and four to sx pitch lines are dis- 
played at a time. The positive pitch lines are solid and 


relative to the FAAD and is caged all the time. When 
VV data is not available, the W aircraft reference 
symbol is displayed. 

The FAAD is displayed at all times. No provisions for 
de- clutter are provided. Intensity adjustments are 
made by selecting the Status Display and using the be- 
zel buttons adjacent to the FAAD increment arrows. 
pushbutton depressions. 


Under certain conditions, the Display Processor (DP) 
can revert toa back-up video mode (see Figure 4-16). 
In this mode, the sensor display shows only the NAV 
the FAAD symbology. 


RETURN-TO-BASE (RTB) MODE 
The RTB (return-to-base) mode is a degraded soft- 


shown in Figure 4-17. 

Where RTB is indicated, the following functions are 

available. 

a. All N-WSC (WSC 2) functions 

b. Basic HSD, VSD, and HUD displays 

c. DEPselection of all horizontal navigation steer- 
ing modes (MAN HDG, ILS, TCN, CRS SEL, 
DEST STR, and CRS LINE) if the INS isopera- 
tive 
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6 FAAD DISPLAY SYMBOLOGY 
PITCH MARKER 820 
TAFT 6.0" (DEGREES MAX. BEND! 
= + 6.0 
vo ri ;* 
SS 
1s —~& —_ 2s 
— SU _—_ =a ' 
INS o —__-+-—. NeoBend PORTION VISIBLE IN 
= ae LEVEL FLIGHT 
mc we- -- ne 
am - ~ 
— s oe. ae 2s 
+ nal <p — 32.0" 
Ba, .™ 75° 
anc wt, = \SEGE 
vane > - (45 DEGREES MAX. BEND! 
NOTE 
The bend of the pitch lines are 2s follows: 
Pitch Line Degree of Beng 
5 degrees Q5déeg bend/ 1 deg pitch 
10 degrees LO deg bend/ 1 deg. pitch 
15 degrees ar L5deg. bend / 1 deg. pitch up 
subsequent 2 5 ee. af bend : 


ie) SENSOR DISPLAY BACKUP VIDED MODE SENSOR DISPLAY 
ae F203-FIS-7) 


~~" FIGURE 4-16 ~ as 
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COMPUTER RESOURCES FAILURE DIAGRAM 


FULL UP CONFIGURATION 


RESULT AFTER E FAILS RESULT AFTER W FAILS OR N FAILS 


ek Ls) [ad ap eet Ts] 


RESULT AFTER RESULT AFTER RESULT AFTER RESULT AFTER W FAILS 
W FAILS N FAILS E FAILS OR N FAILS 


a a a 


RESULT RESULT RESULT RESUT RESULT RESULT RESULT 
AFER AFER AFER AFER AFER AFER AFTER 
‘ Ww ‘ Ww LY E “ 
FAILS FAILS FAILS FAILS FAILS FAILS FAILS 

iwi iw! Pos 
; ws ; Wi 5 ES 
Leuwawd Lewead —— | 
3 The comgutr configuration (W or NW) is determined by 
= or is 
I eee the function, Weagons or Navigation, residing in that 
’ 7 computer. The Expanded Data Transfer Module (EDT) 
2 Dashed border indicates no RTS capability . is denoted by the letier £ 
Backup instruments and NIAC modes 
oem lane. A21-Tee) 
Et 
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Sensor (IRADS) (manual mode only) 
On Board Fault Monitor (OBFM) 


available on the DEP (see Figure FO-3). The charac- 
ters are normally white on a dark background when 


e. ILS glideslope bank and pitch steering bars The lowed Hence res wee een ey Oe 

f£ Advisories corridor width along the course between the current 

g- Altitude Hold are areas within circles of five nautical miles radius 

h. Aux nav panel course and heading mput pun Be ees meen ee ae nee 
select switch waypoint if cases arise where they are not already al- 

x. een eet aa lowed by the corridor width segments. 

j- MEA indication/switch , 2 

k ARS indication/minaeem ititud ee ee 

The following functions are not available: - Automatic descents of more than 200 feet are 

On the DEP: not permitted. 

SNAV, VNAV, V, or TOT b. A flashing out-of-corndor symbol appears on 
> teed = = Sing TOP) HSD, MAP and HUD displays. 

c. Attack modes = 7 - -~ Pp) 

a RLS Inflight, if a track change is initiated while planned 
steering is engaged, and the aircraft exits the safe cor- 

e. ‘Track change (on CDU only) ridor to the new destination, the out-of-zone indica- 

f. Destination select tions occur. 

e VIR On the ground, if the pilot initiates a track change to 

h. IRADS control (manual mode only) review planned mission data, the out-of-zone indica- 

L  Altiude Sel tions do not occur. 

2 _— DATA ENTRY PANEL (DEP) 

ARS The DEP (see Figure FO-3) provides a means to se- 
he ee lect FMS, A/P. and A/T modes, edit the flight plan, 
On the Displays: track change the INS, select the destination of inter- 
2 SMD ot foe meaeet mpgs ae eet oe eee 

trol video recorder and IRADS functions. The main 
b. Status menu, submenus, and keypads are shown in Figure 
ae FO-3. 
< GENERAL RULES 
e. Edit 
f. Map The mode select buttons (bezels), located above and 
2. below the area, are used to select the mode 
h. 
L 


HSD SNSR, MARK, ENTR, MAP, STAT SMD 
or DFRM legends, weapon status, alerts 

VSD velocity vector switch, switch legends (ex- 
cept VSD, HSD, MEA and DEP), weapon sta- 
tus, alerts 


k. HUDAIRADS cursor, weapon status, declutter 
control, OAP diamond, destination box, VV 
cage, MEA breakaway cue 


SAFE CORRIDOR 


The MDPS defines a safe corridor for the entire mis- 
sion via the EDTM. The corridor represents the safe 
horizontal distance on either side of the planned 
route. When a destination point is overflown, the safe 
comndor is ausmented 

five nautical miles of the destination pomt. 


be md 


by the area within a rads of __ 


the mode is not engaged. The mode engaged status 
is indicated by black characters with a white back- 
ground (reverse video). 


na | Mode is not active. Mode and value are 
selected by pressing mode button. 
Mode is active. Value shown is the pre- 
[m] select value. Active value is shown on 
the VSD. Pressing the mode button ac- 
tivates the preselect value and returns to 


the main menu. 
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tion of a specific altitude, speed, or steering mode. 
Pressing a specific mode button or the EXIT button 
on the submenu will return the main menu to the 
DEP display. Pressing a value will cause a keypad to 
appear. That value appears on the status line and can 
be changed by using the keypad numbers. The upper 
left block of the keypad is blank until any digit is 

then CLR The first push of the 
CLR button clears the last digit entered. The second 
push returns the keypad to the previous preselected 
value. Pressing ENTR engages both the mode and 


—_——the value shown on-the status line and returns the —__ 


main menu to the DEP display. Pressing EXIT esta- 
blishes that value as the value and returns 
the main menu to the DEP display, but does not en- 
gage that value. 


NOTE 


On the speed and altitude menu, a prese- 
lect value may be entered (by pressing 
EXIT) in the active mode without changing 
the active value. In this case, the current 
value is displayed on the VSD and the pre- 
select on the DEP menus. The steer modes 
work differently; entry of a new value for 
an active mode, followed by EXIT, retains 
the old (active) value on the steer menu, 
but puts the new (preselect) value on the 
key pad status line. 


UNPLANNED 
AUTOPILOT/AUTOTHROTTLE MODES 


Unplanned modes are those that are selected by the 
pilot independent of the EDTM mission data. These 
are altitude select and hold, speed select and hold, 

and attack modes. Attack modes are de- 
scribed in F-117A Utility Nonnuclear Weapons De- 
livery Manual (TO 1F-117A-34-1). 


ALTITUDE MODE 
The DEP altitude menu is selected from the main 


menu by pressing the ALT switch (refer to Figure 
FO-3). 


Altitude may be held or selected with or without au- 
tothrottle. With manual throttle, climbs will be made 
at best rate-of-climb speed or CAS at engagement, 
whichever is slower. Descents will be at CAS at en- 
gagement; and rate of climb/descent will be a func- 
pegtedicasen: secs, Bee beeen cose lace 


4-30 


With autothrottle, climb angle is limited to 12° and 

descent angle is limited to 18°. 

To enter altitude hold: 

1. Engage the autopilot (autothrottle as desired). 
The HOLD legend on the altitude menu will not 
appear if the autopilot is not engaged. 

2 On the DEP altitude menu, press HOLD. The 
A/P PITCH no reference light will come on 
steady (if an altitude mode was not already en- 
gaged). If an altitude mode was engaged, the al- 
current altitude and the A/P PITCH no refer- 
ence light will remain off. 

3. When at the desired altitude, reference (if re- 
quired). The A/P PITCH no reference light will 
extinguish and the VSD will display C (altitude). 

To select an altitude: 

1. On the DEP altitude menu, type desired alti- 
tude (if different from the preselected value). 
Press EXIT if you only want to save it as a prese- 
lected value. 

2 Engage the autopilot (autothrottle as desired). 
The DEP ENTR legend will appear on the alti- 
tude submenu. 

3. Press ENTR. The A/P PITCH no reference 
light will come on steady (if an altitude mode 
was not already engaged). 

4. Reference (if required). The A/P PITCH no ref- 
erence light will extinguish and the VSD will dis- 
play C (commanded altitude). 


NOTE 
If control stick steering is subsequently en- 
tered by moving the stick, the A/P PITCH 
light will come on steady. Re-referencing 
will engage altitude hold or select, depend- 


Todeselect the altitude mode, press OFF on the DEP 
altitude keypad. 


STEERING MODES 


Selection of navigation steering modes is accom- 
plished on the DEP steering menu (see FO-3). The 
Six navigation steering modes are mutually exclusive, 
but any navigation steering mode can be used as a 
lead-in mode for ILS. If ILS is selected, steering 
Switches automatically to ILS at localizer capture. 
Pressing any one of these switches selects the asso- 
ciated navigation steering mode, while deselecting 
any other steering mode that may have been im effect. 
Selection and deselection of steering modes has no 
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pilot uses the track change function on the CDU or 
DEP to select a new TO destination point, and steer- 
ing along the last computed ground track is provided 
until then. 

After a weapon release, the system will autosequence 
to the next DP (in AUTO) or to the manually selected 
DP at ATF plus five seconds. 

To enter a steering mode: 


mode is active. 


steering 
lect), for the rhumb line mode (manual), and for TA- 
CAN and ILS, are provided by the N-WSC computer. 


is an open arrowhead which appears just below the 
heading scale on the HUD and VSD and outside the 
compass card on the HSD-. In the MAN HDG mode, 
the heading caret indicates the heading selected by 
the pilot using the HDG select knob on the auxiliary 
navigation panel, and is not drift corrected. The caret 
is not present in the MAN attack mode. 


If destination steering or course line steering is in ef- 
fect, then automatic sequencing between destination 
points is an available mode of operation, and can be 
selected by setting the rotary switch on the CDU to 
NAV/AUTO. Automatic sequencing is not available 
in the other steering modes, regardless of rotary 
switch position. When automatic sequencing is avail- 
able and selected, sequencing to the TO destination 


than 3000 feet horizontally from the destination 
point, and distance is increasing. When sequencing 
occurs, the number of the next sequential destination 

the number of the previous destination in 
the TO window of the CDU. 


The pilot may use the track change function to select 
any destination point, except those with sequence 
numbers from 94 through 98, at any time in any steer- 
ing mode, though it is not actually relevant to the 
manual heading, TACAN and ILS modes. Destina- 
tion points with sequence numbers from 94 thru 98 
are MARK points, and can be selected by use of the 


1. Onthe DEP main menu, press STR or theactive 
steering mode legend. The steer submenu will 
appear. 

2 Select a mode or change values as described in 
DEP this section. 


DESTINATION STEERING MODE 


The purpose of this mode is to provide bank angle 
steering indicators to the pilot, and, at the pilot’s op- 


(VSD), 

sic flight displays (see Figures 4~4 and 4-13). 

If destination steering is in effect, the bank steering 
bar and the drift corrected heading caret symbols are 
added to the basic flight displays. The bank steering 
bar is a vertical line on the HUD and VSD. It is posi- 
tioned to the right or left of the velocity vector or air- 
craft pitch reference symbol, to indicate the bank 
angle necessary to steer to the required course. The 
drift-corrected heading caret is a moving indicator 
that makes up part of the magnetic heading scale on 
both the HUD and VSD and appears on the outside 
of the HSD compass card. The caret indicates the 
magnetic heading that the aircraft must maintain in 
order to stay on the required course, considering 
wind. 


The pilot steers a great circle route to the current des- 
tination point by using the flight controls to bank the 
aircraft nght or left as indicated by the steering bars. 
This keeps the velocity vector of the HUD and the 
aircraft pitch reference symbol of the VSD and ADI 
on the bank steering bar. Alternatively, the pilot uses 
the autopilot to steer the aircraft along this course by 
coupling to the active steer mode. In this case, the au- 
topilot control of the aircraft keeps the velocity vector 
and the aircraft pitch reference symbol at, or near, 
the steering bar. Roll commands to the autopilot and 
for bank steering bars on the displays do not exceed 
50° bank angie. The TO window of the CDU displays 


“the number of the destination point to which the air- 
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craft is being directed. That number also appears in 
the lower left comer of all CMDI displays. 


The commanded course consists of an initial turning 
maneuver, if necessary, followed by a shortest flight 
path to the current TO destination point. At the end 
of the turning maneuver, the aircraft is at the starting 
point (SP), and is on the proper course for starting a 
great circle route from there to destination. If the air- 
craft is on the correct heading at the start of the desti- 


nation steering mode, its-current position is used as 


commanded course at 90°. Aircraft D represents the 
general case in which the aircraft must turn to a new 
course when destination steering is entered, and at 
that time, the aircraft is far enough from the destina- 
tion point that it turns toward the destination poimt. 
If the pilot uses the track change function to change 
the current TO destination point as indicated in the 
CDU TO window and then enters destination steer- 


ing, or performs the same two actions in the opposite 
order, the steering commands will be to the new TO 


SP and the initial turning maneuver is omitted. Steer- 


linear deviation exceeds 0.10 nm, a new SP is calcu- 
lated and steering is then relative to the course be- 
tween the new SP and the destination. The course ar- 
row and digital readout on the HSD shows the course 
between the SP and the destination. The HSI course 
arrow and readout do not show these values. (Since 
the electromechanical HSI is independent of the 
a tte ae ee a 
lot. 


Flight path for the destination steering 
mode are presented in Figure 4-18. Aircraft A occu- 
pies the position shown when destination steering is 
entered. Since the distance from the aircraft latitude 
and longitude to the current destination, P(i-1), is 
less than the turning radius of the aircraft, it contin- 
ues on course until it can make a direct turn to fly over 
the point. Then, because autosequencing is not in ef- 
fect in this example, the aircraft continues on the 
great circle course it was on when it flew over the 


the great circle route from the previous destination, 
PG@-1), to the current destination, P(i). The mitial 
turning maneuver is therefore omitted. The aircraft 
proceeds along this route and flies over the current 
destination. Then, because autosequencing is in ef- 
fect, the next point, P{i + 1)becomes the current des- 
tination, and the aircraft turns to the new required 
course. As the figure shows, this results in a course 
somewhat longer than the great circle route, since the 
turn radius cannot be zero. If the commanded course 
is followed, the aircraft flies over the next destination. 
If the pilot deviates more than 0.10 nm from the com- 
manded course for any reason and then starts follow- 


point, and then flies a great circle course from the 
starting point to the destination point. Aircraft C in 


than 0.10 nm, the aircraft is steered to intercept the 
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tion number in the TO window. In destination steer- 
ing, both automatic sequencing and manual sequenc- 
ing between TO destination poimts are available 
modes of operation. 


NOTE 


In destination steering or in HNAV or 
VNAV on a destination steering leg, when 
a track change is made, or when destina- 
tion steering is selected, steering will not 
be to the TO destination point unless the 
aircraft is greater than two turn radii from 
the DP. or the geometry is favorable (air- 
craft heading generally toward the DP). 
There is no indication to the pilot, other 
than the steering information, that this has 
occurred. Manually turning the aircraft to- 


However, i 
mode, after turning toward the DP, should 
reset the and destination 


proper 
seeing epee ae ae 


COURSE LINE STEERING MODE 


The purpose of this mode is to provide bank angle 
steering indicators to the pilot and, at the pilot’s op- 
tion, steering orders to the autopilot, to direct the air- 
craft first to intercept the great circle course to the 
it in the preflight data, and then to maintain that 
course. The current TO destination point is indicated 
by the number appearing in the TO window of the 
CDU, and it is also shown on all displays. 

The course arrow and digital course readout on the 
HSD show the course to be maintained, while the 
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Manual steering, autopilot coupling, and displays are 
the same as for the destination steering mode. The 
commanded course consists of an initial turning ma- 
neuver and an approach to the great circle course at 
90° angie to it, and another turning maneuver to in- 
tercept the required course smoothly, followed by the 
flight path along the great circle course to the current 
TO destination point. If the aircraft is sufficiently 
close to the required course line at the start of the 
course line steering mode, the approach at 90° is 


course, then makes a final 90° right turn at the tum 
radius to assume the selected course. 


After the aircraft passes over a destination pomt in 
this mode, ground track steering along a great circle 


the one just overflown is provided if automatic se- 
quencing is in effect. 
COURSE SELECT STEERING MODE  — 


along the dotted course if the current destination is 
P(Gi+ 1). In both of these cases, the aircraft is mitially 
Reseenerns Soe Pet ee ae 
90° approach to course is necessary. Aircraft B, occu- 
pying the position shown when course line steering 
mode is entered, is close enough to the required 
course that the 90° approach is omitted. The aircraft 
turns first right or left,, as indicated, to follow the 
shorter of the two courses indicated by the dotted 
lines. Aircraft C occupies the position shown when 
course line steering is entered. It then proceeds along 
the dashed course if the current destination is P(i + 
1). When it reaches the great circle extension of the 
course from P({i) to PGi + 1), it turns in the direction 
of this course, not toward P({i + 1). These three cases 
demonstrate that the aircraft may achieve the re- 
quired course before passing over either of the pomts 
that determine the course, or between these two 
points, or without passing over either of them. 


Aircraft D represents the case where the aircraft is 
course, and the distance from the course is equal to 
or less than 1.05 times the turn radius. If the initial 

and the selected course difference is greater 
than 180°, the aircraft turns 270° to the nght and 
then 90° to the left to assume the selected course. If 
the initial heading is equal to or less than 180° differ- 
ent from the selected course, the aircraft turns 180° 
to the left, and then makes a final 90° nght turn at the 
turn radius to assume the selected course. 


Aircraft E is at a distance greater than 1.05 times the 
heading is away from point Pi. The aircraft turns to 
the night if the initial heading and the selected course 
differ by 90° or more, approaches the selected course 
ona heading 90° to the course, then makes a final 90° 
right turn at the turn radius to assume the selected 
coment Genoese erie eae are 
___.differ_by_less 
ney oo on a 
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The purpose of this mode is to provide bank angle 
steering indicators to the pilot, and at the pilot’s op- 
tion, steering orders to the autopilot, to direct the air- 
craft to achieve and maintain the great circle route to 
the current TO destination point with a specified ap- 


and is also shown on all displays. The steering 
tors appear on the head-up display (HUD) and the 
(VSD) augmenting basic 


flight path geometry for this mode is shown in Figure 
4-20. 


Aircraft A occupies the position shown when course 
select steering is entered. It is sufficiently off course 
to the selected destination P(j) that it turns toassume 
a heading 90° to the required course, then turnsagain 
to assume the course as it is approached. Aircraft B 
is sufficiently close to the required course that the 90° 
approach is omitted. Aircraft C is on the required 
course, so turns are omitted. The position and head- 
ing of Aircraft D when course select steering is com- 
manded require a right turn followed by a left turn, 
with the turn centers straddling the required course, 
to achieve the required course to destination P(i). 


Aircraft E, south of the required course when course 
select steering is entered, turns to assume a heading 
90° to the required course, then turns again to as- 
sume the course as it is approached. Aircraft F is suf- 
ficiently close, both in position and heading, that it as- 
sumes the required course in one turn after reaching 
the turn center. Aircraft G is sufficiently off course 
and out of position relative to destination P(i) that a 
180° turn, followed by a 90° approach to the course 
and a 90° turn is required to achieve the selected 
course. However, Aircraft G is now past and heading 
away from the destination. In this case, the destina- 
tion pointer on the HSD reverses to indicate the re- 

to destination and a final 180° 
turn 1s required. 
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COURSE SELECT STEERING FLIGHT GEOMETRY 


@s - COURSE SELECT HEADING aneke 
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The conditions under which Aircraft H and I ap- 
bee en paepecog mal ap 
are the same as previously described for the course 
line steering flight geometry. 


Whenever the selected TO destination point lies 
within the circle traversed by the aircraft ata S0° bank 

angle, then the aircraft first turns right or left to fol- 
low the shorter route to achieve the selected course. 
Steering away from the current TO destination point 
results if the aircraft is past the destination. When 
destination data is not available, or the destination is 
overflown and the pilot has not yet sequenced, con- 
stant ground track steering on a great circle extension 
ground track is provided. The 


MANUAL HEADING STEERING MODE 


The purpose of this mode is to provide bank 
steering commands to the pilot, and, at the pilot’s op- 
tion, bank commands to the autopilot to keep keep the air- 


a wsDL : 
flight displays. The heading set knob below the left 
CMDI on the auniliary navigation panel or the DEP 
keypad is used to select the heading. 


If manual heading steering is in effect, the bank steer- 
ing bar and the drift corrected heading caret symbols 
are added to the basic flight displays (see Figures 4-13 
and 4-14). The bank steering bar, (2 vertical line) on 
the HUD and VSD, is positioned to the right or left 
of the velocity vector or aircraft pitch reference sym- 
bol. It indicates which way the pilot should turn to 
achieve the selected heading. If the present i 

and the selected heading differ by less than 30° the 
steering bar indicates a bank angle less than 30°. The 
drift corrected heading caret is a moving indicator 
that makes up part of the heading scale on both the 
HUD and VSD. The caret is the same one used for 
drift corrected heading in several of the other modes, 


chanical HSI does not indicate the selected heading 
unless the pilot sets it with the HSI heading knob. 


Manual steering, autopilot coupling, and displays are 
the same as for the destination steering mode. 


If TACAN Gaia are valid, the TACAN course arrow 
and CDI will be displayed. 
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TACAN STEERING MODE 


This mode provides deviation data and bank steering 
commands to the pilot to support manual or automat- 
ic intercept and tracking of a selected TACAN radial 
(see Figure 4-14). Bearing and DME data to the TA- 
CAN station are available on the HSD and HSI 


ways available on the HUD and VSD when it is valid 


preselected at any time on the DEP keypad or the 
CRS knob on the auxiliary navigation panel. 
The course deviation indicators on the HSD and HSI 


sate for wind in order to maintain the reference ra- 
dial. The DCH appears, regardless of the presence of 
a valid TACAN signal, since the DCH position is cal- 
culated by the N-WSC based on wind and selected ra- 
dial. 


played on the HUD, VSD, ao gn, eget ab 
mechanization is identical to the course select steer- 
ing mode with respect to the approach and intercept 
of the desired radial. The only difference ts that the 
steering commands are based on TACAN data rather 
than inertial data. 


Capture maneuvering is automatically programmed 
as a function of course error and deviation. A high 
crosstrack error rate resulting from high 
groundspeed, large intercept angle, short distance 
from the TACAN station, or any combination of these 
factors, may cause initiation of capture maneuvering 
before the course deviation indicators leave their ful- 
ly deflected positions. This mimimizes the possibility 
of an initial overshoot of the radial. Approach to and 
intercept of the selected radial is without regard to 
the TACAN station location. The course is estab- 
lished in the most expeditious manner, whether or 
not the result is to head to or away from the TACAN 


If TACAN data becomes invalid, all TACAN peculiar 
Sree ar ee ee 

the bank steering bars. If the autopilot is engaged and 
coupled, the submode will drop out and the A/P 
ROLL no reference light will flash. 


“When the flight director senses thar the aircrafts in™ 
the cone of confusion surrounding the selected TA- 
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overstation condition is terminated by capture of the 
outbound radial. 


The bank steering bar on the ADI is driven the same 
as those on the HUD and VSD with a mechanical flag 


must set the proper course using the HSI course knob 


or DEP keypad in order to obtain a 
tion. 


ILS STEERING MODE 


The ILS steering mode is selected by pressing ILS on 
the DEP main menu or the steering menu. ILS PRE 
will be displayed initially. 


While the system is in the ILS PRE mode with no oth- 
er steering lead-in mode selected, and the localizer 
Signal is valid (raw data displayed), a heading capture 
mode is in effect. If the pilot enters roll control stick 
steering (by control stick }, the roll no- 
reference light will illuminate. If the stick reference 
designate switch is subsequently depressed, the light 
will extinguish and the aircraft will roll out at and 
maintain the heading at which the reference oc- 
curred. 


NOTE 


If alead-in steering mode is coupled in ILS 
PRE mode, and the steering mode is dese- 
lected, the roll no-reference light will not 


the autopilot will roll to and maintain the 
bank angle that existed at the time the 
steering mode was deselected. 


mands to the pilot to support manual intercept and 
tracking of the ILS localizer and glideslope. It also 


bars appear on the HUD and VSD at capture (see 
Figure 4-14). Localizer course and glideslope devi- 
ation are displayed on the VSD. Angular course devi- 
ation is also shown on the HSD. Flight director com- 
also presented on the ADI and HSL The pilot must 
ack Or ance ee anne ee eee 

n. DME is displayed on the HUD. 
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When ILS isselected on the DEP panel, the preselect 
box on the HSD displays the currently selected ILS 
localizer course. The localizer course ts displayed as 
a three-digit readout below the box. 


When the ILS steering mode ts selected on the DEP 
panel, and a valid ILS localizer signal is being re- 
ceived by the aircraft the DEP legend changes to ILS 
LOC, the active steering mode changes to ILS, and 
localizer course deviation indicators and drift cor- 
rected heading carets are added to the HSD and 

| information is also activated 
on the HSL When a valid ILS glideslope signal is be- 
ing received, the glideslope deviation indicator is add- 
ed to the VSD and activated on the ADL 


When localizer capture commences, a bank steering 
bar appears on the HUD, VSD and ADL Capture 
maneuvering is automatically asa func- 
tion of initial course error, localizer deviation, and de- 
viation rate. Capture is not initiated until deviation ts 
3.4 dots or less. To minimize aircraft overshoot when 
performing close-in 90° i the maimum 
bank command available is + 35°. For optimum cap- 
ture of the localizer, the intercept angle should not 
exceed 90°. 


NOTE 


Selection of ILS steering late in the ap- 
proach may result in a poor capture, since 
capture is inhibited for six seconds follow- 
ing ILS steering mode selection to allow 
the computations to stabilize. 


When ILS localizer data are valid but not active (devi- 
ation greater than 3.4 dots), the system captures the 
heading at which the autopilot is coupled. 

to intercept and track the localizer. When comman- 
ded bank angle is 5° or less, the roll rate command 
limit is reduced from + 10°/sec to + 5°/sec and a 30 
second timer is started. When this time expires, if 
commanded bank angle is still less than 5°, the bank 
angle command limit is reduced from + 45° to = 10°. 


Steering bar appears on the HUD, VSD, and ADL If 
a false capture occurs, ILS steering returns the air- 
craft to the heading existing at the time of capture, 
and the ILS steering mode is maintained. The pitch 
command is limited to + 12.5° and -2.5°. Glidesiope 
eaten pencep Hon i pemenneS <8 Seren 


NOTE 


¢ On the HUD, the steering bars are refer- 
enced to the velocity vector. On the ADI, 
the bars are referenced to the aircraft wa- 
terline symbol. On the VSD, the bars are 
referenced to whichever is selected. 


e The ADI bank and pitch steering bars are 
_ Stowed when: 
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In both cases the main menu SPD legend, changes to 
CAS and VSD displays C (value) CAS. 


To select a speed: 

1. Engage autothrottle. 

2 On speed menu, if the preselect value of the 
mode is desired, press the switch over the mode. 
The DEP returns to the main menu. Ifa new val- 
ue is desired, proceed as described in DEP, this 


The HSI switch is not in the BUS position. 


The autopilot is not referenced when in 
ILS heading mode. 


The ILS data are not valid. 


The autopilot is compatible with the ILS steering 


To select ILS on the main menu, press ILS. The leg- 
end will change to ILS PRE, then to ILS LOC when 
localizer capture occurs. 


The ILS may be deselected on the main menu by 
pressing ILS PRE (if in ILS PRE) or on the steer 
menu by pressing the ILS button (if localizer has been 
captured). 


SPEED MODES 


The speed menu may be entered from the main menu 
by pressing SPD (if autothrottle is not engaged) or 
CAS, GS, Mach, or AOA (whichever is engaged) (see 
Figure FO-3). The default mode is CAS HOLD. En- 
gaging the autothrottle engages CAS HOLD, as does 

any other mode. Autothrottle may be 
used with or without 


To enter CAS HOLD 


Autothrottle not engaged: 
1. Engage autothrottle- 


Anutothrottle engaged: 
On the speed menu: 


i. Deselect (press switch above} the active mode or —- 


press CAS HOLD. 


section. —— 


NOTE 


Airspeed may be preselected in the active 
or inactive mode, whether or not the auto- 
throttle is engaged. 


TIME OVER POINT (TOP) 


TOP is a speed mode designed to compute and con- 
trol the ETA direct (Gestination steering) to any desti- 
nation point. The TOP DEP menu is selected from 
the speed menu by pressing TOP (Figure FO-3). 
When the TOP menu is selected from the main 
menu, it displays (from left to mght) the destination 
number, the current ETA (direct), the ETA window 
ee ee 
speed. To enter the TOP mode, press 
ENTR @f TOP destination is the current stect-10- 
destination) or TRK C (if not). 


To change the destination number, press destination 
select (DSTS). The DEST SEL keypad will appear. 
Type in the desired destination numbers and press 
ENTR. The TOP menu isdisplayed with the new des- 


To enter a desired ETA, press ETA on the TOP menu, 
enter the desired ETA (hour, minutes, seconds) on 
the keypad. ENTR inputs the ETA and returns to the 
TOP menu without inputting the new ETA. 


After pressing ENTR on the keypad, the TOP menu 
displays the new ETA and the computed ground 
speed to achieve that ETA When ENTR/TRKC is 
pressed, the new ETA is commanded, the DEP re- 
turns to the main menu, the VSD displays the com- 
manded ground speed, and the autothrottle (if en- 
gaged) will move to achieve the commanded ground 
speed. If the TOP menu is again selected, it will once 
again display the current ground speed and the real 
time ETA for that ground speed. The ETA keypad 
Status line will also display the current (not desired) 
ETA x is at- 1 

speed, the displayed ETA will be the desired. 
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NOTE 


If the keypad is again selected and ENTR 
is pressed before the aircraft is at the de- 
sired ground speed, the current ETA (for 
the current ground speed) will be entered 
as the desired ETA. Use EXIT to return to 
the TOP menu without changing comman- 
ded ETA. 


throttle or flown manually by reference to the air- 


If the autothrottle is not engaged the top left window 
of the TOP menu will display TOP OFF if the TOP 
mode is active. Pressing TOP OFF deselects the 
mode. If the autothrottle is engaged, TOP OFF does 
not appear. In this case, the TOP mode is deselected 
by selecting another speed mode or disengaging the 
autopilot. 


Whenever the desired ETA is more than 30 seconds 
outside the TOP window, the VSD TOP display will 
be yellow. 


PRE-PLANNED MODES 


HNAV 


The HNAV mode navigates the aircraft along a pre- 
planned horizontal flight plan. The HNAV mode is 
engaged by pressing HNAV on the DEP and is also 

when VNAV mode is selected even though 
the HNAV legend is not lighted. 


VNAV 


The VNAV mode contains both the altitude and navi- 
gation elements of the planned flight profile. When 
VNAV is selected on the DEP the HNAV legend 
Ree wg eS ee eee ee 
remain on the horizontal command line of the VSD. 


SNAV 


The SNAV mode provides the preplanned speed for 
each leg of the flight. SNAV is engaged automatically 
if a navigation (HNAV or VNAV) mode is active, but 
can be deselected by pressing the button. Speed mode 
commands are displayed on the VSD whether or not 
the autothrottle is engaged. 


TIME OVER TARGET (TOT) 


The TOT mode is a planned speed mode which calcu- 
lates the speed schedule required to arrive at a de- 
sired time over a destination point which has been set 
sie cesses ce hea: Mee Meter Pe oat 


Se ner aed te Ge cena 
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will return the system to TOT (if there is anoth- 
er primary point). 
To select the TOT menu, press TOT on the main 
menu (see Figure FO-3). The submenu shows the 
primary point number, oe pend eipincmrens m 
eat hours, seconds), and the achievable ETA 
window (minutes, hours). 
To enter the TOT mode, press ENTR. 


To enter a new TOT, use as a normal keypad. The up- 
per right panel will change to SET. Press SET to 
change the TOT or press EXIT to return to the main 
menu without changing TOT. 

Press NEXT to advance to the next primary point. If 
there is only one primary point, NEXT will not be dis- 
played. 


The VSD will display T (or TC if coupled), the TOT- 
adjusted speed command, and the speed type. The 

type will be the same as that on the flight plan 
28s. GS oc MEE neercicd ES ae Oe 


NOTE 


On the DEP TOT menu, the ETA 1s dis- 

to the nearest second, but the 
achievable window is displayed to the near- 
est minute. therefore, it is possible to dis- 
play an ETA which is at the minimum or 
maximum window times, but out of the 
window by as much as 30 seconds (or vice 


TO 1F-117A-1A 


c. Climb/Descent Speed (SPD C/D): 

Climbs and descents may be programmed in var- 

ious ways 

1. Normal (NORM) - Climbs at speed for max- 
imum rate-of-climb or cruise speed, which- 
ever ts lesser. 
— Descends at cruise speed 

2 Descent (DESC) - Descends at 250 KCAS 
with throttle idle. 


versa). The C on the VSD will be yellow 
if the ETAS at feast 30 seconds out of 


only f 
the window. 


‘To deselect TOT press OFF on the TOT menu or dis- 
engage SNAV. 


EDIT DISPLAYS (DEP) 


The DEP EDIT submenus or keypads (see Figure 
Boe Be aor eves at tate cory, except for 


MEA data can be edited from the CDU as well as the 
DEP. Entries from the DEP and CDU are indepen- 
dent of each other. 


To bring up these keypads, press EDIT on the DEP 
main menu. The DEP will default to the current des- 
tination point when the EDIT or MAP DP function 
is selected. The resulting menu will be for the desti- 
nation point currently centered on the CMDI edit 
page, and the data will be that which is currently at 
the cursor of the CMDI edit page. The current edit 
destination is shown at the far right of the status line 
on all menus. The arrows at the left end of the menu 
are used to sequence through the data for the current 
point itself may be changed either by the DEST arrow 
button on the CMDI edit page, or through the MAP 
DP function of the DEP. On all menus, the current 
data will be displayed on the status line- 
The following is a discussion of the DEP edit menus 
(refer to Figure FO—3). 
a Latitude (LAT): 

North (N)or south (S) must be typed first, fol- 

lowed by the latitude in degrees, minutes, and 

hundredths of minutes. All digits, except lead- 

ing zeros, must be entered. 

Longitude (LON): 

Same as latitude except east (E)jor west (W) 

must be typed first. 


b. Speed Cruise (SPD CRZ): 
Select CAS, GS, or MACH; the preselect values 


will be displayed.on the status line and-may-be - 


changed on the keypad. 


3. Throttles at maamum or idie with 
cified - Enter desired speed type and value 
bale ep reap imme SarpemErp ies 

dG. Vertical Velocity (V,V) 

Enter desired rate of climb/descent in feet per 

minute (F/M). Enter zero for max or idle 

throttle. 
e. Time Over Target (TOT FLAG) 


Press P to alternately designate/undesignate the 
point as a primary point. Use the keypad as 
shown to change ETA. The TOT window is not 
shown as it is on the DEP TOT submenu. Press 
D to altermately disable/enable TOT speed ad- 
justments for that leg (with D on the status line, 
the system will always use the preplanned speed 
for that leg). 
f. Fuel Remaining (FUEL REM) 

Enter the planned fuel remaining at the destina- 
tion point in pounds. 


NOTE 


The system will not calculate this number 
if speed, coordinates, etc. are changed. The 
pilot must calculate and enter the fuel re- 
maining. 


g- Destination Type (D TYPE) 
Press the button for the desired destination 
type. Choosing a destination from the top row 
will display the holding time (HLD) keypad. En- 
ter desired holding time in minutes and seconds. 
The destination type is for display only and does 
not affect any other commands. 

h. Elevation (ELEV) 
Enter destination elevation (MSL) to the near- 


est foot. The + /- key toggles between negative 
and positive for elevation entries. To enter zero 


- elevation, press + /-, 0, and ENTR. 
i _—S-—s Altitude (ALT) 
Enter cruise altitude to the nearest hundred 


_feet-_ MSL_CARY sets or_remowes a2 carry over. 
altitude bit. This is used when continuous climb 
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is desired through one or more destination 
points without intermediate level-offs. If the fi- 
nal altitude is entered and CARY set for each in- 
termediate point, the climb will be continuous to 
the final altitude. 
j- Minimum Enroute Altitude (MEA) 
Enter MEA to the nearest hundred feet MSL. 
k Bank Angle (BANK ANG) 
Press either 30 or 50 degrees to command bank 


2 If there isa primary pot subsequent to but not 
behind the affected leg(s), all ETAs prior to the 
affected legs will be incremented. 

3. If there are pn points to and subse- 
quent to the affected leg(s), ETAs between the 
prior primary point and the affected legs will be 
incremented. 


MISCELLANEOUS DEP FUNCTIONS 


angle at the destination point. 

L__sCWind Direction (DIR WIND) 
Wind information is used to support TOT calcu- 
lation. Enter wind direction in degrees of true 
heading (from). 

m. Wind Speed (WIND SPD) 
Enter wind speed in knots. 

n. Steering type (STR TYPE) 
Press the button to select the desired steering 
mode. Pressing OFLY will cause the aircraft to 
overfly the destination point. If OFLY is not se- 
lected, turn-short is commanded. 


SPREADSHEETING 


Changes to the flight plan parameters will spread- 

sheet to other legs according to the following rules. 

1. When the ETA is changed with the TOT edit 
keypad or the TOT main menu function for any 
valid destination point, the ETAs will automati- 
cally change for all other valid destination 
points, including previous points. 

2 Ediitsto holding time affect the leg following the 
edited point. 

3. Edits to climb/descent, speed, altitude rate, 
wind direction, wind speed, and cruise speed af- 
fect the leg approaching te pied pase: 

4. Edits to altitude commands, steering mode, and 
saci caauatatien! Meaeapeareae eet icihoes- 
ing legs. 

5. Edits to the bank angle command affect the ap- 

leg but will also affect the leg prior to 
that if turn short steering is in effect for that leg. 

6. Edits to latitude and/or longitude affect at least 
the approaching leg and the following two legs. 
If turn-short is commanded for the leg prior to 
the approaching leg, then that leg is affected 
also. 


The resulting time increments for 2 through 6 above, 


will be propagated as follows: 
1. _ If there are no primary points subsequent to the 


points will be incremented. 
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MAP DESTINATION POINT (MAP DP) 


The MAP DP function is used to control the center 
point of the manual map and to select the middle des- 
tination point on the CMDI EDIT display. The MAP 
DP keypad is selected from the DEP main menu (see 
Figure FO-3). When a new destination point is en- 
tered in MAP DP, both the manual map and the 


by =) ah emg 


TRK SEL on the DEP main menu selects 
Prana Rear seter rl:l ee 

ing the steer-to destination number, 
shown on the status line, with up and down arrows. 
The new destination number can also be changed by 
using the numeric keypad. This method removes the 
increment/decrement arrows and the upper left but- 
ton changes to CLR when the first digit is 


the candidate destination number is valid. If not valid, 
the number will blink and CLR will appear in the up- 
per left button if not already there. 


The TRK SEL destination number may be prese- 
lected by making a change and then using the EXIT 
button. If an invalid destination number was prese- 
lected, it would not be obvious until the track select 
keypad was brought up again and the TRK C button 
pressed. 


A track change may also be performed on the CDU. 


TERRAIN MONITOR/SEARCH (TM/SRCH) 


The TM/SRCH button on the DEP is a cyclic switch 
(OFF, TM, SRCH) for the terrain monitor and search 
IRADS modes. Refer to F-117A Utility Nonnuclear 
Weapons Delivery Manual (TO 1F-117A-34-1). 


RECORD (RCRD) 


The RCRD button on the DEP turns the video re- 
corder off and on. The RCRD legend will change to 
backlit STBY during the seven second tape thread 
time if the VTR is manually turned on. When thread- 
ing is complete and recording starts the legend will 


STBY will remain until the RCRD function is manu- 


¢ 


ally deselected. The STBY legend will not illuminate 
if the VTR is turned on by target acquisition. 


KEYPAD ENTRY LIMITS 


Data entries within the limits shown in Figure FO-3 
will be accepted and the selected mode will engage at 
that value when entered. 


in & se 
oe caer Tent & poe oe ae 
pave ge See ol pa Bo 
lected value will be retained. 


AUXILIARY NAVIGATION PANEL 


The AUX NAV panel knobs may be used to set head- 
ings and courses. If a value is changed on this panel 
(referring to the HSD course preselect box), the same 


keypad. 
the DEP. the change will be displayed on the HSD 
course preselect box. 


NOTE 


If the HSD is not displayed, turning the 
heading or course knobs will change the 
values of the last parameter in the HSD 
window. If the corresponding DEP keypad 
is displayed, values will be displayed there. 


TURN SHORT/OVERFLY STEERING 


ee ane Geek nea 
over the current destination point, then turn to imter- 
cept the course to the next destination point. In un- 
planned steering, course line steering will always be 
turn-short, and destination and course select steering 
will be overfly. In pre-planned modes, the aircraft 
will either turn short of or overfly the destination 
point as commanded by the MDPS flight plan. 


SENSOR UPDATES 
Sensor updates should be performed in 
advance of to allow time for the biases 


ror, IRADS and HUD sensor 
formed at, or close to, the delivery altitude. 


wo 
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NOTE 


« If a sensor update ts near the 


90° look-down angle, and the selected TO 
destination point increments (due to CDU 
and DEP switch selections) during the up- 
date process, the update may be grossly in 
error or may fail. All switch actions re- 
quired to accomplish a sensor a 
seals be complet Sele before the aircraft 


An IRADS update may be performed with the 
FLIR/DLIR im the IR mode. In this case the 
range to the designated position will be com- 
puted using inertial altitude and IRADS angles. 
LASER rotary mode switch - AUTO 
Designator select switch - IRADS (center) 

‘To obtain maximum accuracy, IRADS must be in 
AVT or MPT submode and poimting at the up- 
date position before the HSD or MAP SNSR 


Switch is pressed. 

Offset select switch — As required 

Select OAP 1 (up), OAP 2 (down) or DEST (cen- 
ter) as appropnate. 


NOTE 


* Indication of invalid OAP data is an X n 
place of the normal A next to the destina- 
tion number. 

DEP TM/SRCH switchlight — Deselect 

DEP ATK - Deselect 

CDU TO window - Desired destination point 
X-Y slew/designate switch — Slew as required, 
press, release 

Slew the IRADS LOS cursor to the actual desti- 
nation or OAP position using the X-Y slew/de- 
and release the switch. 

HSD or MAP SNSR switch — Press 


MAP replacing TAS and GS. — 
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To accept the bearing, range, and altitude bias- 
10. HSD or MAP ENTR switch - Press 
The bias is removed from the CMDI and stored 
in destination 99. TAS and GS are redisplayed. 
To reject the bearing, range, and altitude bias- 
11. HSD or MAP CLR switch - Press 
The bias is removed from the CMDI and TAS 


VISUAL UPDATE 

1. CDU TO window - Verify desired destination 
point 

2 CDU VIS UPDT switch — Press 


VIS UPDT, BRG RNG, and ENTR switchlights 
come on. The hearing and range bias from the 
INS position to the aircraft’s present 


_ ever (visual update) is displayed in the CDU upper 
HUD SENSOR UPDATE and lower main display windows, respectively. 
1. Designator select switch - HUD (forward NOTE 


A HUD sensor update may be performed if 
IRADS is not providing valid LOS data. 


The HUD cursor must lie below the 


2 Offfset select switch — As required 
Select OAP 1 (up), OAP 2 (down) or DEST (cen- 
ter) as appropriate. 


NOTE 


Indication of invalid OAP data is an X in 
place of the normal A next to the destina- 
tion number. 


3. DEP ATK - Deselect 

CDU TO window — Desired destination point 

5. X-Y slew/designate switch -— Slew as required, 
press, release 
Slew the HUD LOS cursor to the actual destina- 
tion or OAP position using the X-Y slew/desig- 
nate switch on the right throttle, then press and 
release the switch. 

6. HSD or MAP SNSR switch - Press 
Bearing, range, and altitude difference are dis- 
played in the upper left comer of the HSD and 
MAP replacing TAS and GS. 

7. HSD or MAP ENTR switch - Press 


The bias is removed from the CMDI and stored 
in destination 99. TAS and GS are redisplayed. 


> 


3. ENTR switchlight — Press 


gp olf NOS prettion ie Updated andl ic Uist 


VIS UPDT, BRG RNG, and ENTR switchlights 
go off. CDU upper and lower main displays go 
blank. 


IRADS/MAP UPDATE 


The INS may be updated by correlating an IRADS 

ground return with the corresponding point on the 

map display. 

1. FLIR/DLIR rotary mode switch — IR/LSR (or 
IR) 


Slew the IRADS LOS cursor to the selected re- 
nate switch on the nght throttle, then press and 
release the switch. 


The throttle slew now controls the map cursor. 


9. CMDI map display - Press UPDT 

10. Throttle slew/designate switch - Slew as re- 
quired, press, release 
Slew map cursor over the point 
on the map, then press and release the switch. 
Bearing, range, and altitude differences are dis- 
played in the upper left comer of the HSD and 
MAP replacing TAS and GS. 


‘To accept the bearing, range, and altitude bias- 
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and displayed information change to the mark 
destination (94-98), and the box on the MARK 
legend disappears. 


ALTITUDE CALIBRATION 


An altitude calibration is performed to update the ins 
altitude in case of ADC failure to prevent INS accura- 


lL HSD or MAP ENTR switch - Press 
Values are removed from CMDI and TAS and 
GS are redisplayed. 

12. MAP display UPDT switch — Press, or throttle 
DSS switch - Center position 
Values are removed from CMDI and TAS and 
GS are redisplayed. 


MARK (RECONNAISSANCE POINT 
IDENTIFICATION) 


The IRADS or HUD may be used with the HSD or 
MAP MARK switch and the designate switch to store 
the coordinates and elevation of up to five points of 
interest. These points are assigned destination point 
numbers 94 through 98. The IRADS is normally used, 
if available, to provide the most accurate elevation 
data. 


1. CMDI MARK switch - Press 
The MARK legend on the CMDI boxes, show- 
ing MARK function activated. 

2 Control stick designates select switch - IRADS 
(center) or HUD (forward) 

3. IRADS or HUD cursor - Slew to place over de- 


Selects AVT or MPT. 
5. MARK or CLR switch - Press 
The box on the MARK legend disappears. 
To mark the point: 
6. CMDIENTR switch - Press 
The coordinates and elevation of the marked 
point are entered, the CDU BIT/DEST window 


a. ALT CAL switchlight comes on 

b. Last valid baro reference altitude is dis- 
played in the CDU upper main display 

c. Barodamped INS altitude is displayed in the 

2  ENTR switchlight - Press 
ENTR switchlight comes on. 

3. Keyboard - Enter altitude (AGL) selected to 
overily the selected destination point using the 
radar altimeter or laser ranging as a reference 
Keyed in altitude is displayed in the CDU upper 
main display. 


4. Radar altimeter — Maintaim selected altitude 
5. -X-Y slew/designate switch — Press and release 
The altitude error ((the difference between the 
the destination point elevation, and the refer- 
ence altitude)) is displayed in the CDU upper 
To accept the altitude correction: 
6. ENTR switchlight — Press 
The INS system altitude displayed in the CDU 
lower main display window is biased accordingly. 


NOTE 


In the event of an ADC failure, the CDU 

the last valid altitude from the 
ADC, and changes in aircraft altitude are 
not reflected on the CDU display except by 
the above method. 


To reject the altitude correction: 
7. CLR switchlight — Press 


4-45/(4-46 Blank) 
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GLOSSARY (Continued) 

E 
EDTS - Expanded Data Transfer System 
ENTR - Enter 
EO - Electro-Optical 

F 
FAAD - Flight Attitude Awareness System 
FMS - Flight Management System 
FNC - Function 
FUNC - Function 
FWD - Forward 

G 

H 
HNAV - Horizontal Navigation 
HNGSTL - Hung Store Left 
HNGSTR - Hung Store Right 
HSD - Horizontal Situation Display 
HUD - Head-Up Display 

I 
ILSPRE - ILS Prelocalizer Capture 
ILSLOC - ILS Localizer Capture 

i 

K 

L 
LOC - Localizer 
LRU - Line Replaceable Unit 
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GLOSSARY (Continued) 

SP - Starting Poit 
SYMBRT ~ Symbol Brightness 

T 
TDC - Tactical Declutter 
TOP f= Tume Over Pomt =. 3 
TOT - Time Over Target F 
TPC - ‘Tactical Pilotage Chart 
TRK C - Track Change 
TTG - Time To Go 

U 
UDPT - Update 

v 
VNAV - Vertical Navigation 
VSD = Vertical Situation Display 
VIR - Video Tape Recorder 
VV - Velocity Vector 

Ww 
WBI - Weapon Bay Improvement 
W-DATA 7 Weapon Computer Data 
wsc 7 Weapon System Computer 

x 

Y 

Z 
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